MYHHUIHUITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YYPEKJIEHUE
«CPEJJHSAA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne66» r.6PAHCKA

AHHOTauus K padoueii nporpamme
yueOHoro npeamera «®@usuka» aiaa 10-11 knaccon

Pabouass mporpamma ydebnoro mpeamera «®Pusnka» o00s3aTeNbHON mpenMeTHOW oOmactn «EcTecTBEHHBIE
HayKW» SIBISIETCSI YacThI0 OCHOBHOW 0O0pa3oBaTeNbHOW MporpamMmbl cpemHero obmiero ob6pazoBanus (OOIlI COO)
MBOY COII Ne66 r.bpsiacka, pa3zpadborana B coorBeTcTBur ¢ myHKTOM 18.2.2 ®I'OC COO nHa ocHoe denepanbHOit
paboueii mporpammbl 1o ¢u3MKe ¢ yu€ToM Temaruueckoro ruaHupoBanusi GI'BHY «MHCTUTYT cTpaTeruu pa3BUTHA
obpazoBanus» Poccuiickoit akanemun obpazoBanus u peanusyercs 2 roga ¢ 10 mo 11 kmacc.

Pabouas mporpamma paspaboTaHa yuuTeldeM (QH3HKH IIKOJIBI C HcIoib3oBaHueM «KoHCTpykTOpa paboumx
nporpaMmy caiita «Exannoe conep:xanue obuiero o0pa3oBanus» B cOOTBETCTBHHM ¢ IlonoxeHuem o pabodnx mporpamMmax
U ompejessieT OpraHu3aluio 00pa3oBaTENbHOW NEATENHLHOCTH YYHTENs B mIKoie mo mpeamery «®Duzukay. Pabouas
IporpamMma COJEP>KUT CIeNYIOIINe CTPYKTYPHBIE JIEMEHTHI:

-TIOSICHUTEIBHYIO 3aIUCKY;

-00LIYI0 XapaKTEepPUCTHKY yueOHOro npenmera «Du3nkay;
-1IeJTM U3y4eHus yueOHoro npenmera «Ousnkay;

-MecTo yuebHoro npeamera «Du3nkay B yaeOHOM TUTaHE;
-coJiepaHue yueOHoro npeamMeta «Dusnkay;

-IJIAaHUPYCMBIC PE3YJIbTAThI (J'II/I‘IHOCTHI)IG, MCTAIIpCAMETHLIC U HpCI{MeTHbIC);

-TeMaTH4ecKoe IIaHUPOBaHKUE, C(HOPMHUPOBAHHOE ¢ yu€TOM padoueil mporpaMMbl BOCIIUTAHUS U BO3MOKHOCTBIO
ucmnonp3oBanus JOP/IIOP.

Pabouas mporpamma obcyxaeHa Ha 3aceganuu LIIMO yunteneii ecTeCTBEHHO-MAaTEeMaTHYECKOTO LIUKIA HIKOJEI,
MIPUHATA PEIICHUEM Tearornieckoro copeta (mpotokon Nel ot 29.08.2023r.), yrBepxkaena mpukazom mo MbOY COIII
Ne66 r.Bpstacka Nel70 ot 29.08.2023r. B kauectBe uyactu cozaepxkanus OOIT COO

Ha ocHoBe paHHOW mporpamMmbl yuutenem paspabatbiBaercst KTII B coorBerctBum ¢ [lonokeHnem o

KaJIeHIapHO-TEeMaTUYeCKOM IIAaHHUPOBAHUU 10 y4eOHOMY Tpenamery, Kypcy, monymto. KTII paccmarpuBaercs Ha
3acenanuu [IIMO u cornacyercs ¢ 3amectureneM mo YBP.

Bbinucka
M3 OCHOBHOI1 00pa3oBaTe/IbHOM MPOrPaMMBbl CpPeHero 001ero 00pa3oBaHus

PABOYAS ITPOI'PAMMA
y4eOHOoro npeamera «@U3nKa
nJst ooyuarwmuxesi 10-11 kimaccon
(0azoBbIii yPOBEHD)

CPOK peajiu3amum 2 roaa

HOACHUTEJIBHAS 3AITUCKA

Pabouas nporpamma yueOHoro npeamera «Pusnka» (mpeameTHas o0nacts « EcTecTBEHHbIE HAYKHW») Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMs cOCTaBieHa Ha OCHOBe TpeOoBaHMH K pe3yibTaTaM OCBOCHHUS HPOrpaMMbl CPeIHEro oOIIero
obpazoBanmst DemepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa cpemHero obmiero obpaszoBanus (PI'OC
COO), ®enepanbHOil 00pazoBaTEILHON MPOrpaMMEI cpemrero odmiero oopasosanus (POII COO), denepanbHOi pabodeit
nmporpamMmbl 1o yaeonomy mnpeamery «@Dusukay (DOPII «Duzukay), a TakKe OpUEHTHPOBAHA HA IEJIEBBIC MPUOPUTETHI,
chopMyIIMpoBaHHbIE B (eliepaibHON paboyel mporpaMMe BOCTIHTAHHS.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEAMETA «®U3UKA»
du3mKa Kak HayKa O Hanbojee OOIIMX 3aKOHAX MPHUPOJBI, BRICTyNasg B KadyecTBE y4eOHOTO MpeAMeTa B IIKOJIE,
BHOCHT CYIIECTBEHHBIA BKJIAJ B CHCTeMYy 3HaHHH 00 okpyxaromeMm wwupe. lIkombHBI Kypc (u3uku

CHCTCMOO6p33y10HlI/Iﬁ 4TI €CTCCTBCHHO-HAYYHBIX y‘-Ie6HBIX nmpeaAMETOB, IMTOCKOJIBKY (I)I/IBI/I'{GCKI/IC 3aKOHBI JICKAT B OCHOBEC
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MIPOLICCCOB M SBJICHMN, M3y4aeMbIX XUMHUEH, Ounosiorueli, ¢pusnueckoi reorpadueii u actpoHomuei. Mcmnonb3oBanue u
aKTHBHOE NpPUMEHEHHEe (M3NYECKUX 3HAHWH OIpelessieT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHONOTHH B cdepe
SHEPTeTHKH, TPAHCIOPTA, OCBOEHHSI KOCMOCA, IMOJyYeHHS HOBBIX MaTEpUANOB C 3aJaHHBIMH CBONCTBAMH U JPYTHX.
W3yuenre pu3uKy BHOCHT OCHOBHOW BKJIAJ B (POPMHUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa O00ydaroumuxcs, B
(hopMupoBaHUE YMEHHIA TPUMEHATH HAYYHBIA METOJ] TIO3HAHMS TIPH BHIITOJIHEHUH UMH YIEOHBIX FICCIIETOBaHHM.

B ocHoOBy Kkypca ¢(usuku A7 ypoBHSL cpenHero oOImiero oOpa3oBaHHs MOJOXKEH psi HIei, KOTOphIe MOXKHO
paccMaTpuBaTh KaK MPUHIIUIIEI €70 ITOCTPOCHHUS.

Hoes yenocmrnocmu. B cOOTBETCTBHHU € HEH Kypc SBISETCS JOTHUECKU 3aBEPIIEHHBIM, OH COIEPKUAT MaTepran u3
BCEX pa3AeioB (U3UKH, BKIIOYAET KaK BOIMPOCH! KJIACCUYECKOH, TAK U COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBHM ¢ HEW Marepuan Kypca (pu3uKu 00beIWHEH BOKPYT (DU3MUECKUX TEOPHIA.
Benymum B Kypce sBisieTcs: popMupoBaHHE TPEACTABICHHIH O CTPYKTYPHBIX YPOBHIX MaTepHH, BEIIECTBE U TOJIE.

Hoes ecymanumapusayuu. E€ peanusanus npennosiaraeT UCIOIb30BaHUE TyMaHUTAPHOTO MMOTEHIHANA (GU3UIECKON
HayKH, OCMBICIICHUE CBS3H Pa3BUTHsS (PU3UKHU C Pa3BUTHEM OOLIECCTBA, a TAKIKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y 9KOJIOTHYECKUMHU MTPoOIeMaMH.

Hoes npuxnaonoil nanpasiennocmu. Kypc QU3HMKH mpeamnonaraeT 3HaKOMCTBO € IIMPOKUAM KPYTrOM TEXHHUYECKHUX H
TEXHOJIOTHYECKUX MPUIIOKEHNH H3yIEHHBIX TEOPHH 1 3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcs MOCPEICTBOM BBEACHHSI SIEMEHTOB COACPIKAHMS, TOCBAMIEHHBIX SKOJIOTHUECKIM
mpo0OiieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHHWKH W TEXHOJOTHH, a Takke OOCYXIEHHS MpodiieM
PaIOHATBHOTO MTPUPOIOTIONIE30BAHHUS U SKOJIOTHYECKOW O0€30TTaCHOCTH.

CrepxHEBBIMH 3J€MEHTaMH Kypca ()M3WKH Ha YpOBHE CpeqHero o0mero oOpa3oBaHUs ABISIOTCA (DH3MUYECKUE
Teopuu ((hopMHpOBaHWE TPEACTABICHUHA O CTPYKTYpe MOCTPOCHHUS (U3NUECKOW TEOpHH, POl (PyHIaMEHTaIbHBIX
3aKOHOB W TPHUHIIUIIOB B COBPEMEHHBIX IPEJICTABICHUSIX O MPHUPOJIE, TPAHHUIIAX MPUMEHIUMOCTH TEOPHMA, U OMHCAHUS
€CTEeCTBEHHO-HAYYHBIX SIBIICHUI U TIPOIIECCOB).

CHCTEeMHO-IeATENPHOCTHRI TIOAX0A B Kypce (GU3MKH pealn3yeTrcs TPEekKIe BCEro 3a CYET OpraHu3alud
IKCIEPUMEHTAIBHON AeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca QHU3UKH — 3TO UCTIOJIb30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JabOpaTOpHBIX paboT, KOTOpble B IporpamMMe MO (uU3MKe
00beTUHEHBI B OOMIMH CHHCOK YUYEHHYECKHX MPAKTUYECKUX paboT. BriaeneHue B ykazaHHOM MepedHe JabopaTOPHBIX
paboT, MPOBOAMMEIX Uil KOHTPOJISL M OLEHKH, OCYIIECTBISIETCS YYACTHHKaMHU 00pa30BaTEIBHOTO MpoIecca UCXOJs U3
0coOeHHOCTeH TNTAaHUPOBAHMA M OCHAlIeHUs] KabuHeta Qu3uku. [Ipu 3ToM obecrieunBaeTcsi OBIaeHHE O0Y4aAIOIIMMHUCS
YMCHHAMU NPOBOAWUTL KOCBCHHBIC H3MEPCHHA, HCCICAOBAHUA 3aBHUCUMOCTEH (I)I/I3I/I‘ICCKI/IX BCJIMYMH U IIOCTAaHOBKY
OIIBITOB I10 MPOBEPKE MPEITOKECHHBIX I'MIIOTE3.

Bosbiioe BHUMaHuE yJIENs€Tcsl PEelIEHUI0 PAacUETHBIX U KaueCTBEHHBIX 3ajad. [Ipu 3TOM 11 pacu€THBIX 3aj]a4
IIPUOPUTETOM ABJIAIOTCA 3aaa4u C ABHO SaHaHHOﬁ (bl/ISI/I‘IeCKOI‘/II MOZCIbIO, MMO3BOJIAIONIUEC ITPUMCHATh N3YyYCHHBIC 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, TaK U MHTErpupys 3HAHHS U3 Pa3HbIX pasze’ioB. s kauecTBEHHBIX
3aj71a4 MPUOPUTETOM SIBIISIIOTCS 3aJlaHUs Ha OOBsICHEHUE MPOTEKaHHs (PU3MYESCKUX SIBICHUH W MPOLIECCOB B OKPYKAIOIICH
JKU3HH, TpeOyroIre BhIOopa GU3MUecKoi MOIeH I CUTYaI[UK TPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusamMu GI'OC COO k MaTepHaabHO-TEXHUYECKOMY O00ECIICUECHUI0 yueOHOro mpoiecca
0a30BbIi ypOBEeHb Kypca (M3MKH Ha YPOBHE CpEIHEro oO0IIero oOpa30BaHUs JOJDKEH H3Yy4aThbCsi B  YCIOBUAX
mpeaAMETHOr O KabuHera q)HSI/IKI/I WJiin B YCIOBUAX HWHTETPUPOBAHHOIO Ka6I/IHeTa npeaAMETOB CCTCCTBCHHO-HAYYHOI'O
muKina. B xabunere QU3MKU TOMKHO OBITH HEOOXOAMMOE J1a0OpaTopHOE 00OPYAOBAHKE JJIsl BBHITIOJHEHUS YKa3aHHBIX B
mporpamMmme 1o Gpu3nKe yYeHHYECKUX MPaKTUIECKUX padoT ¥ JJEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMOHCTpaIuoHHOE 000py0BaHre (POPMUPYETCS B COOTBETCTBHUU C IMPUHIIUIIOM MHUHUMAJIBHON JOCTATOYHOCTH U
obecrevnBaeT MOCTAHOBKY IEPEUMCIICHHBIX B IMpOorpamMMme M0 (PM3WKe KIFOYEBBIX JIEMOHCTPANUN IS WCCIETOBAHUS
N3y4acMbIX SIBIICHUM U IIpoueCCoOB, SMITMPHUICCKUX U ®YHHaMeHTaHBHBIX 3aKOHOB, UX TCXHUYCCKNX HpHMeHeHI/Iﬁ.

JlaboparopHoe 00OpyIOBaHHME I YYCHHYSCKHX MPAKTUYSCKHUX paboT (GopMmHpyeTcs B BHUIAC TEeMaTHUECKUX
KOMILJIEKTOB M o0OecrieunBaeTcsi B pacu€re OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTHYeCKHe KOMIUIEKTHI
nabopatopHOro 00OpYJOBaHHS JOKHBI OBITH TIOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX H IMU(PPOBBIX
npruOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE ITH(DPOBBIX JTa00PATOPHIA.

HEJU U3YUYEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

OCHOBHBIMH LIENSIMH U3y4YeHUS (PU3NKU B 00LIEM 00pa30BaHUH SBISIFOTCS:
e (opMmupoBaHUe UHTEpECa U CTPEMIICHUS] 00YYAIONINXCSl K HAYYHOMY U3YUSHHIO TIPUPOJIBI, Pa3BUTHE X
VHTEIJIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;



®  Da3BUTHE MPEJCTABICHUN O HAYYHOM METOJIC MO3HAHUS U (DOPMHUPOBAHUE UCCIIEAOBATEIIECKOTO OTHOIICHUS K
OKPYKAIOIUM SIBIICHHSM;
e (GOopMUPOBAaHUE HAyYHOTO MHPOBO33PECHUS Kak pe3yibTaTa W3YYCHHUS OCHOB CTPOCHHS MAaTEepHH U
(yHIIaMEHTATLHBIX 3aKOHOB (DU3UKH;
e (opmupoBanue yMEeHUI 00BSICHATH SBJICHUS C HCIIOJIh30BaHNEM (DU3NUECKUX 3HAHUI U HAYYHBIX JOKA3aTEIIbLCTB;
e (hopMUpPOBaHUE MPEIACTABICHUI O posiu (U3UKH JIJIsl PA3BUTHUS IPYTHX €CTECTBCHHBIX HAYK, TEXHUKU M TEXHOJOTHH.
JlocTrmkeHre 3TUX 1eseil 00eceunBacTCs PeIICHHEeM CIISAYIONINX 3a/1a4 B MPOLIECCe U3yUeHUs Kypca (QU3MKH Ha
ypOBHE cpenHero o0miero o0pa3oBaHus:
e TproOpeTeHrne CUCTEMBI 3HAaHUH 00 00ImKX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKIIFOYAs MEXAHUKY,
MOJICKYJISIPHYIO (DU3UKY, SJICKTPOJHUHAMHIKY, KBAHTOBYIO (DU3UKY U DIIEMEHTHI aCTPODHU3UKHY;
e (hopMUPOBAHUEC YMECHHIA MPUMEHSATh TEOPETUUCCKUE 3HAHUS JIJIsl OOBSICHEHUS (PU3NUYCCKUX SBICHUN B IPUPOAC U JJIS
MPUHSTHS MPAKTHYECKUX PEIICHUH B MOBCEIHEBHON JKU3HH;
®  OCBOEHHE CIOCOOOB PEHICHUs Pa3InUHBIX 3314 C SIBHO 3aJaHHOH (PU3NYECKO MOJENbI0, 3a/1a4, MOIPa3yMEBAIOIIX
CaMOCTOSITEeIIbHOE CO3/IaHKe (PU3MUECKOM MOJICIH, aJICKBATHON YCIIOBUSM 33JIa4H;
e noHMMaHWe (PU3MYECKHX OCHOB M MPUHIIUIIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTHUYECKUX MPOIECCOB,
WX BIIMSHUS Ha OKPY>KAIOLIYIO CPEay;
®  OBJIAJICHUE METOJAMHU CAMOCTOSATEIHHOTO TUIAHHPOBAHUS M MPOBEICHUS (PU3MUSCKUX SKCIEPUMEHTOB, aHAIN3a U
MHTEpIpeTauy HHPOPMAIMH, ONIPEICIICHHS TOCTOBEPHOCTH MOJyYSCHHOTO PE3yJIbTaTa;
®  CO3JIaHUE YCJIOBUH JUIS Pa3BUTHS YMEHUN MPOCKTHO-UCCIICIOBATEILCKOM, TBOPUYECKOH JIEATSIIEHOCTH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha m3yuenne ¢usnkn (6a30BBIH YpOBEHB) HA YPOBHE CpeqHero odmiero odpasoBanus orBoautcs 136 gacos: B 10
Kiacce — 68 wacos (2 vaca B Hemenmo), B 11 kiacce — 68 wacos (2 yaca B Heferio).

[lpennaraemelii B mporpamMme 1O (HU3MKE MEpeYeHb J1a0OPaTOPHBIX M IPAKTHYECKHX paboT SBISETCS
PECKOMCHIOBAHHBIM, YUUTC/Ib ACJIACT BI)I60p IIPOBCACHUA Ha60paTOpHI)IX pa60T 1 OIIbITOB C y‘IéTOM WHIAWBUAYAJIbHBIX
OCOOCHHOCTEH 00yJarOIIUXCA.

COJEP)KAHUE YYEBHOI'O IPEJIMETA «®U3UKA»
10 KJIACC

Pa3znen 1. ®u3uka u MeTOABI HAYYHOT0 MO3HAHUS

®du3uka — HayKka o npupojie. Hayunbsle METObI MO3HAHUS OKPY>KAOIIEro Mupa. Posb sKcriepuMeHTa U TEOPUH B MPOLIECCE
MIO3HAHUSI IPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanne GU3NUECKUX SIBICHUN U TpolieccoB. Hayunble rumnore3bl. Gu3nueckue 3aKOHbI U Teopuu. | paHHIIbI
MPUMEHUMOCTH (HPU3UYECKUX 3aKOHOB. [[pHHIIUTI COOTBETCTBUSI.

Poub 1 MecTO GU3NKH B JOPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B TPAKTUYECKOU AEATEIILHOCTH JFOICH.
Lemoncmpayuu

AHanorosie ¥ UPPOBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe aBuKeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOr o ABMKEeHUsI. CrucreMa otcuéra. TpaekTopus.

[lepememenue, CKOpOCTh (CpemHsA CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaabHOW TOYKH, UX MPOEKIINU Ha
OCH CUCTEMBI KoopauHaT. Cl0XKeHNe IEPEMEIIEHUH U CII0)KEHNE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE NPSMOJIMHEHHOE OBIKEHHE. |'paduKku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTH U NEPEMELLECHHS MaTEPUAIBHON TOUKH OT BPEMEHH.

CBobonHOe nafieHre. Y CKOpeHHe CBOOOTHOTO MaieHHS.

KpuBonuneiinoe aBmxeHue. JBuxeHne MaTepruaibHON TOUKHM M0 OKPYKHOCTHU € MOCTOSHHOW 110 MOJIYJIFO CKOPOCThIO.
YrioBasi CKOpOCTh, THMHEHHAs CKOpOCTh. [leprosa n wactota oOpamenus. LleHTpocTpeMUTEIFHOE YCKOPEHNE.

TexHn4yeckune ycTpoucTBa U MPAKTUYECKOE IPUMEHEHNE: CITUIOMETP, IBHKEHUE CHAPSI0B, LIEMHBIE U PEMEHHBIE NTepeIadH.
Jlemoncmpayuu

Mogeinb cucteMbl OTCUETA, MIUTFOCTPALK KUHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeobpazoBanue ABMKEHU € HCIIOIB30BAHUEM IIPOCTHIX MEXaHHU3MOB.

ITaneHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmroenue nBmkeHus Tena, OpOIEHHOT0 IO/ YIIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.
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W3mepenne yckopeHus: CBOOOTHOTO MaACHHSI.

Hanpagnenue ckopoCTH npy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoptsie pabomol

N3yueHue HepaBHOMEPHOTO JIBHKECHUS C LIEIBIO0 ONPECICHIS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXKAY MYTSMHU, IPOHACHHBIMU TEIOM 3a MOCIEI0BATENbHBIE PABHBIE IPOMEKYTKU BPEMEHU
IIPU PAaBHOYCKOPEHHOM JBM)KEHUH C HAYAJIBHON CKOPOCTBIO, PABHOM HYIIIO.

M3yueHue ABMKEHUS IAPUKA B BSI3KOU XKUAKOCTH.

W3ydeHre nBrkeHus Tena, OpOIIeHHOTO TOPHU30OHTAIBHO.

Tema 2. /lunamuxa

IIpunnun otHOocuTensHOCTH ['anunes. [lepBolii 3akoH HetoToHa. MIHEpIManbHBIE CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuanmn cynepmosuiun cuil. Bropoii 3akoH HeroTona st MmatepuansHON TOUKH. Tpetnii 3aK0H
HeroTona ni1s MatepuanbHbIX TOUEK.

3akoH BceMupHOTO TaroreHus. Cuia TspkectH. [lepBast kocMudeckas CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (mokosi, ckoipxeHus, kauenus). Cuia tperus. Cyxoe Tpenue. Cuiia TpeHUS CKOJBXKEHUS U cuja
Tperns nokos. Koaddunment tpenns. Cria CONpOTHBIIEHUS IIPH IBIKEHUH TENIa B )KUIKOCTH WIIH Ta3e.
[ToctynarensHOE U BpaliaTenbHOE IBIKEHHE aOCOIOTHO TBEPIOTO Tema.

MOMEHT CUIIbl OTHOCUTENBHO OcH BpalieHus. [1nedo cunel. Y cinoBus paBHOBeCHS TBEPIOIO TeNa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TOIUINITHUKHY, IBU’KEHHE UCKYCCTBEHHBIX CITyTHUKOB.
Lemoncmpayuu

SBneHue uHepUUH.

CpaBHEHHE MacC B3aUMOICUCTBYIOIINX TEll.

Bropoii 3akoH HeroTOHA.

M3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT Aehopmanuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABbEME U MaICHUU.

CpaBHEHHE CUJI TPEHUS IOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

Wzydenne nBmkeHNs OpycKa 10 HAaKJIIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U PE3MHOBOM 00pa3siie, OT UX JAe(opMaliuy.
HccnenoBanue ycinoBuil paBHOBECHS TBEPAOrO TeJla, UMEIOIIETO OCh BPaAILIEHHUS.

Tema 3. 3axonsl coxpanenusn 6 mexanuxe

Nmmynsc MaTepuanbHO#M TOUKH (Tea), CHCTEMBI MaTEpUANTbHBIX TOUeK. VIMITyJIbC CHITBI M MI3MEHEHUE UMITYJIbCa Tena. 3aK0H
COXpaHEHUs1 UMITyJIbca. PeakTHBHOE ABMKEHUE.

Pa6Gora criisl. MOIITHOCTE CHIIBL.

Kunerndeckas sHeprus MaTepuaibHON Touku. Teopema 00 N3MEHEHNH KHHETHIECKOH SHEePTUH.

[Motenuumanbuas sHeprusi. [loTeHimanbHas sHeprust ynpyro JaehopMUpOBaHHON HpyxkuHbl. [loTeHIMAIbHAS HEPTUS Tea
BOJIU3U MTOBEPXHOCTH 3EMITH.

[loTennuanpHbIE M HEMOTEHIMATBHBIE CHJIBI. CBS3b PaOOTHI HETIOTEHIIMAIBHBIX CHJI C M3MEHEHNEM MEXaHHYECKOW YHEPTHU
CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUUECKOU SHEPIUH.

Yapyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTporUCcTBa U MPAKTUUECKOE MPUMEHEHKE: BOJAOMET, KONED, MPY>KUHHBIN MUCTONET, ABMKCHUE PAKET.
Lemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE NBHKEHUE.

[Tepexon MOTEHIIMATLHOM YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3yueHue abCOIIOTHO HEYIIPYIOro yapa ¢ MOMOIIbIO IBYX OJJUHAKOBBIX HUTSHBIX MasTHUKOB.

Hccnenoanue cBsi3u paObOTHI CHITBI ¢ U3MEHEHUEM MEXaHIMUECKOW SHEPTUHU TeJla Ha IPUMEPE PACTSHKEHUS Pe3HHOBOTO
KTyTa.

Paznen 3. MouiekyasipHasi pU3MKa U TEPMOIHMHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopul



OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpUHM W WX OIBITHOE 00OCHOBaHHME. BpoyHOBCKOE IBMKEHHE.
Mudbdysus. XapakTep ABMKECHUSA U B3aUMOJICHCTBYS YaCTHII BeliecTBa. MO CTPOCHHS Ia30B, dKUAKOCTSH U TBEPIBIX TEJ
U OOBSICHCHHE CBOMCTB BEIIECTBA Ha OCHOBE JOTHX MOJele. Macca m pa3mepbl MoyieKyd. KommdecTBo BemecTsa.
ITocTostHHAs ABOTAIPO.

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens umeansHOTO Taza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETHUECKOW TEeOpWH HWAeadbHOTro Tas3a. AOCOIOTHas
TEeMIepaTypa Kak Mepa cpeHell KNHETHUECKOM S3HepTuH TEIUIOBOTO ABMKEHUS yacTull ras3a. [llkana remneparyp KenpBuna.
T'azoBbie 3akonbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jansrona. M3ompoiiecchl B UaeaIbHOM Ta3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne U30MPOLECCOB: H30TEpPMa, H30X0pa, n3obapa.

TexHMUECKHe YCTPOICTBA U MPAKTHYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIUE AUCKPETHOE CTPOSHHE BeIecTBa, (hoTorpaduu MOJIeKyJl OpraHMYeCKUX COSAMHEHUH.

OnbiTe! 10 AU GY3UH KUIKOCTEH U Ta30B.

Mopnens OpOyHOBCKOTO IBHKEHUISL.

Mogens onsita [ITepHa.

OnBITHI, JOKA3BIBAOIINE CYIIECTBOBAHIE MEKMOIEKYISIPHOTO B3aNMOEHCTBUS.

Monens, WIToCTpUpYIOLas MpUpoTy JaBJIE€HUS ra3a Ha CTEHKU COCy/a.

OnbIThI, WUTIOCTPUPYIOLINE YpaBHEHHE COCTOSHUS UCATFHOIO ra3a, H30IMpOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopusie pabomoi

OmnpeneneHne Macchl BO3lyxa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpEHHH 00bEéMa KOMHATHI, AAaBJICHUS U TEMIIEPATyphI
BO3.lyXa B HEH.

Hccnenoanue 3aBUCUMOCTH MEXKIY IapaMeTpaMu COCTOSIHUS pa3pe:KEHHOT0 rasa.

Tema 2. Ocnoebt mepmoouHamuKu

TepmoauHamuueckas cucrema. BHyTpeHHsIs1 SHEPrHsl TEPMOTUHAMUYIECKOW CUCTEMBI U CITOcoOBI € n3MeHenus. KonmyectBo
TEIUIOTHl ¥ paboTa. BHYTpeHHss dHEprHs OAHOATOMHOTO HJCalbHOTO Ta3a. Buipl Temsonepenayu: TEIIONpOBOAHOCTS,
KOHBEKIIUS, U3JTyueHue. Y AenbHas TeII0EMKOCTh BelecTBa. KonnuecTBo TemIoTel MpU TeIIonepeaaye.

[lonstne 06 ammabatHOM mporecce. llepBrril 3akoH TepMonuHaMUKHU. |IprMeHeHHMe MepBOTo 3aKOHA TEPMOJIMHAMHUKH K
u3omnponeccaM. ['paduueckas nHTepnpeTanus paboThl rasa.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTUMOCTh MPOLIECCOB B IPUPOJIE.

TemnoBeie MammHbl. [IpUHIMITBI IEHCTBUS TEIOBBIX MamuH. [IpeoOpa3oBaHusl PHEPrUM B TEIUIOBBIX MalllMHAX.
Koadduiuent mnone3noro zeiictBus TemioBod wmamuabl. Lukn KapHo u ero xo3@HIMEHT MOJE3HOrO JCHCTBUS.
DKOJOTHYeCcKUe MPOOIEMbI TETTIOIHEPTETHKH.

TexHUUEeCKre YCTPOWCTBA M MPAaKTUYECKOE TPUMEHEHHE: JIBUTATENlb BHYTPEHHETO CropaHusi, ObITOBOH XOJIOAWIBHUK,
KOHJULIUOHED.

Jlemoncmpayuu

W3mMeHeHne BHYTpPEHHEH SHEPTUW Tella MPH COBEPUICHWU PabOTHI: BBUIET MPOOKH U3 OYTBUIKH O] JEHCTBHEM CXKATOTO
BO3/yXa, HarpeBaHue 3(upa B JaTYHHOH TpyOKe MyTEM TpeHHS (BUACOAEMOHCTPAIIHS).

M3meHenune BHYTpeHHEH 3HEepTryuy (TeMIlepaTyphl) Tella Ipu Terionepeade.

OmnbIT 0 ainabaTHOMY PacIIMPEHHIO BO3AyXa (OIBIT C BO3IYITHBIM OTHUBOM).

Mojenu napoBoi TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHHs, pEaKTUBHOTO JIBUTATEIISI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

M3mepenue yaenbHOU TEMIOEMKOCTH.

Tema 3. Aepezamnbie cocmoanus eewecmea. Dazoevie nepexoovt

[MapoobOpazoBanue u KoHAeH ANV, Mcnapenue u kunenue. AOCOMIOTHAS U OTHOCHTENBHAS BIQXKHOCThH BO3/IyXa.
Hacelmennslii nap. Y aenpHas TeIuioTa mapooopazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT IaBJICHUSI.

Teépnoe Teno. Kpucramumueckue n amopHbie Tena. AHU30TPOIHSI CBOMCTB KpUCTAIUIOB. JKuaKue KpUCTaIbL.
CoBpemennbie MaTepuansl. [ImaBnenue n kpucrammuzanus. Y aenbHas TeroTa miasieHus. Cyomumarus.

YpaBHeHHe TeIUI0BOTO Oananca.

TexHndyeckue ycTpolcTBa M MPAaKTUIECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH MOTyUEHUS
COBpPEMEHHBIX MaTepHAJIOB, B TOM YHCJIe HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOT HH.

Lemoncmpayuu

CBoiicTBa HACBIIIEHHBIX ITAPOB.

Kunenne npu NOHWKEHHOM JIaBIEHUU.

CriocoObl U3MEpEHHs BIAKHOCTH.

Habnroienue HarpeBaHus ¥ TUIaBJICHUS] KPUCTAILTHYECKOTO BEIIECTRA.



JeMoHCTpalys KpUCTaIoB.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomul
M3mepenne OTHOCUTENBbHOM BIaKHOCTH BO3AyXa.

Pa3nen 4. DiiekTponMHAMHAKA

Tema 1. Inekmpocmamuxa

OnexTpu3anus Ten. ONeKTpHuUecKuid 3apsan. JBa Buaa 3nMeKTpHUecKuX 3apsnoB. [IpOBOAHMKH, AVIIEKTPUKH H
MOJTYTIPOBOAHUKH. 3aKOH COXPaHEHUs dJEKTPUIECKOI0 3aps/a.

Bsaumopeiictsue 3apsaoB. 3akoH Kynona. ToueuHslil anekTpudeckuil 3apsaa. OnekTpudeckoe noiue. HampsskéHHOCTH
3JEKTPUUECKOTro mouis. [IpuHINN Cynepno3uIny SIeKTpUIecKuX noel. JInnun HanpspkEHHOCTHU SIIEKTPUYECKOTO MO,
Pabota cun anexktpocrarndeckoro nojis. [lorenmuman. PasHocTs moTeHImanoB. [IpoBOTHUKHM B TUAIEKTPUKH B
3EKTPOCTaTUYECKOM Mosie. J{uanekTprudeckas IpOHUIIAEMOCTb.

Onexrpoémrocts. KoHneHcarop. DneKTpo€MKOCTh IIIOCKOTO KOHACHCATOpa. DHEPTUs 3apsKEHHOTO KOHIEHCATOPA.
TexHrn4yeckre ycTpoicTBa M MPAKTHUUYECKOE MPHUMEHEHHE: 3JEKTPOCKOI, AJIEKTPOMETP, AJIEKTPOCTAaTHUYECKas 3alllNTa,
3a3eMIIEHHUE IEKTPOTPUOOPOB, KOHIEHCATOP, KOMMUPOBAIBHBIN anmapart, CTpYHHBINA IPUHTEP.

Jlemoncmpayuu

YCcTpolCTBO U MPUHLUI ACUCTBHUS 3JIEKTPOMETPA.

B3anMopeiicTBuE HA3EKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3aPSHKEHHBIX TEIL.

IIpoBOHUKH B 3JIEKTPOCTATHUECKOM TI0JIE.

DIIeKTpOCTaTUYECKAs 3allUTA.

JWANeKTpUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOWIAAU IUIACTHUH, PACCTOSHUSA MEXAY HUMU U
JTUDIIEKTPUUECKOM MPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOT0 KOHIeHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvie pabomul

N3mepenue ekTpoEMKOCTH KOHIEHCaTopa.

Tema 2. Ilocmosnustii 31ekmpuyeckuii mox. Toku 6 paziuunsix cpedax

OIEKTPUYECKUN TOK. Y CIOBUS CYIECTBOBAHUS ANEKTPUUECKOro Toka. Mictounuku Toka. Cuina Toka. [IocTOsIHHBIN TOK.
Hampsoxenue. 3akon Oma ajis ydacTka Heru.

DIIEKTPUYECKOE COIMPOTUBIEHUE. YEIbHOE CONpPOTUBIECHUE BeulecTBa. llocnenoBareiabHOe, MapajuieIbHOE, CMELIAHHOE
COEIMHEHUE ITPOBOJHUKOB.

Pabota anexkrpudeckoro Toka. 3akon [[xoyisi—JIenia. MOIIHOCTE AJIEKTPUYECKOTO TOKA.

DIEeKTPOABIKYIIAsT CHja M BHYTPEHHEE COMPOTHBJICHHE HCTOYHWKA TOKa. 3akoH OMa i TOJHOW (3aMKHYTOM)
anexkTpudeckoi menu. KopoTkoe 3aMbIkaHue.

ONEKTpOHHAsI NPOBOAUMOCTb TBEPIABIX METAIOB. 3aBUCUMOCTb CONPOTHUBICHHUS METAJUIOB OT TEMIEpaTyphl.
CBepXITPOBOIUMOCTb.

OnekTpuYecKuil TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYy4KOB.

[onynpoBoguukn. CoOCTBeHHass ¥ NpPUMECHas TPOBOJAMMOCTh TMONYNpoBOnHUKOB. CBolicTBa  pP—N-mepexoja.
[TorynpoBofHUKOBBIE TIPUOOPEI.

DNeKTpUYECKUil TOK B PaCTBOPAX U PacIuiaBax JIEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOIMALUSA. DIEKTPOIN3.
ONeKTpuyecKuid TOK B razax. CaMOCTOSATEIbHBIN U HECAaMOCTOSATENbHBIN pa3psia. Monuus. [1na3zma.

TexHrndyeckne ycTpoWcTBa M TPAKTUYECKOE TPUMEHEHHE: aMIepMeTp, BOJBTMETpP, pEeocTaT, HCTOYHUKU TOKa,
3JIEKTPOHATPEBATENBHBIE MPUOOPHI, 3JIEKTPOOCBETUTEILHBIC MPHUOOPHI, TEPMOMETP COMPOTHBIICHUS, BaKyyMHBIA JHOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MTOTYIIPOBOTHUKOBBIN IUO/I, TaTbBAHHKA.

Jlemoncmpayuu

M3mepenne cHItbl TOKA M HATIPSKEHHSL.

3aBHCHMOCTH CONTPOTUBIICHNS UJINHAPHIECKHUX TPOBOIHUKOB OT JUTHHBI, IIOMIA/IN TIONEPEYHOT0 CEYSHHS ¥ MaTepraa.
CMelaHHOE COeTMHEHUE ITPOBOIHHUKOB.

[Ipsimoe n3MepeHue AMEKTPOABMKYIIEH criibl. KOpoTkoe 3aMbIKaHHE TalbBaHWUYECKOTO 3JIEMEHTA W OIIeHKa BHYTPEHHETO
COINPOTHBIICHHUSL.

3aBUCUMOCTH CONPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB MEKTPOIUTOB.

HckpoBoii pa3psia 1 IPOBOAUMOCTb BO3AyXa.

OOHOCTOPOHHSS MPOBOJUMOCTh AHOAA.



Yuenuueckuii sxcnepumenm, nabopamopHuie padbomul

WzyueHne cMeIIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepenue 3MeKTpoABIKYIIEH CHUIIbl ICTOYHHUKA TOKA U €T0 BHYTPEHHETO COITPOTHUBIICHUS.

Habmronenue anextponusa.

MexnpeaMeTHbIe CBA3H

Wsyuenne kypca ¢msuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS C YIETOM COIEPKATEINBHBIX MEKIPEeIMETHBIX
CBsI3CH C KypCcaMU MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpa(uu U TEXHOIOTHH.

Meoicnpeomemusie nowsmus, CBSI3aHHBIE C M3YYCHHEM METOJIOB HAYYHOTO MTO3HAHUS: SBJICHHE, Hay4HBIH (akT, TUIIOTE3a,
(uznveckas BeTUUMHA, 3aKOH, TEOPHs, HAOIIOJeHNE, SKCIIEPUMEHT, MOAETMPOBAaHUE, MOZAEIb, H3MEPEHHE.

Mamemamuka: pemieHne CHCTEMBl YpaBHEHHWH, JTUHEWHas (QyHKOus, mapabona, rumepbona, ux TpaduKkd W CBOWCTBA,
TPUTOHOMETpUYECKre (YHKIMH: CHHYC, KOCHHYC, TaHTEHC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJINHAT, CIIOKEHHE BEKTOPOB.

buonoeus: MexaHnveckoe IBW)KEHHE B KHMBOM mpupone, AupQy3us, OCMOC, TEINIOOOMEH >XKHMBBIX OpPraHU3MOB (BHABI
TEeIIonepeaayu, TEII0BOEe pABHOBECHE), JICKTPHUECKHE SIBICHUS B )KUBOW IIPUPOJIE.

Xumus: ITUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa, MOJApHAs Macca, TEIJIOBbIC
CBOMCTBa TBEPABIX TEN, XKUAKOCTEH W Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IHCCOIMAIINA,
raJIbBaHUKA.

Teoepaghus: BNaxxHOCTH BO3yXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonoeusi: mpeoOpa3oBaHUE ABMKCHUH C HCHOJIB30BAHMEM MEXaHHU3MOB, YYET TpPEHHUs B TEXHUKE, MOJIIUITHUKH,
UCIIOJIb30BaHUE 3aKOHA COXPaHEHHs UMITYyJIbca B TEXHHUKE (pakeTa, BOJOMET U JpyTHe), JBUTaTeIb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOMWIbHUK, KOHIUIIMOHED, TEXHOIOTHUH MOMyUYeHHsI COBPEMEHHBIX MAaTEPHAaIOB, B TOM UHCIIE
HAaHOMAaTEPHUAalIOB, U HAHOTEXHOJIOTHH, DIIEKTPOCTATHUYECKAs 3alllTa, 3a3eMIICHHE SJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, AIEKTPOHATPEBATENbHEIE TPHOOPHI, AIIEKTPOOCBETHTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoqMHAMUKA

Tema 3. Maznummnoe noje. D1eKMPOMAZHUMHAA UHOYKUUA

IlocTosiHHBIE MAarHuUThHL. B3aMMOJEHCTBHE IOCTOSHHBIX MAarHuTOB. MarHutHoe mnosie. BeKkTop MarHMTHOM WHIYKIUH.
[IpuHIMD CyNepHo3uLIMK MarHUTHBIX oyied. JINHUM MarHuTHOW WHAYKUMU. KapTuHa JTUHUI MarHUTHOM MHAYKLUWHU MOJSA
MOCTOSTHHBIX MarHHUTOB.

MarnuTtHO€e noJie MPOBOJHUKA ¢ TOKOM. KapThHa NTWHUN MHAYKUUMHW MarHUTHOTO HOJSA JJIMHHOTO IPSIMOTO MPOBOAHHKA U
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOIHMKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTena. B3aumoeiicTBre mpoBOIHUKOB C TOKOM.

Cuna Amrepa, €€ MOlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenna, e€ MOIyJIh 1 HarpaBieHue. [|BrmkeHne 3apsoKkeHHON YacTUIIBl B OJHOPOAHOM MarHUTHOM ToJie. PaboTa criter
Jlopenua.

SIBneHue aneKTpoMarHUTHOW MHAYKUIMH. [I0TOK BEKTOpa MarHUTHOM MHAYKIMHU. DNEKTPOIBIKYIIAs CUjla UHAYKINU. 3aKOH
ANEKTPOMAarHUTHOU MHAYKIMN Dapajes.

BuxpeBoe anexTpuueckoe moiie. NeKTPOABIKYIIAs crjila HHAYKIMY B IPOBOIHUKE, ABIKYIIEMCS TIOCTYIIATENBHO B
OJTHOPOJHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenua.

MHIyKTUBHOCTD. SIBJIEHWE CAMOMHAYKIMH. DJIEKTPOABIIKYIIAS CHJIa CAMOMHAYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYLIKHA C TOKOM.

ONEeKTPOMarHuTHOE TOJIeE.

TexHn4yeckue yCcTpoilcTBa U MPaKTHIECKOE MPUMEHEHNE: TIOCTOSIHHBIE MarHUTBI, 3JIEKTPOMAarHUThI, JIEKTPOBUTATENb,
YCKOPHUTENHN 3JIEMEHTAPHBIX YaCTUL, HHAYKIIHOHHAS TIEYb.

Lemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE JIEKTPOHHOIO TyYKa MATHUTHBIM TTOJIEM.

JIMHMM MHAYKIIAA MarHUTHOTO TIOJISL.

BsaumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cua Ammepa.

HeiictBue cunbl JIopeHlia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne aMeKTPOMarHUTHOM WHAYKIINH.

IIpaBuno Jlenua.

3aBUCHMOCTb DIEKTPOJIBIKYIIEH CHUIBI HHIYKIIMH OT CKOPOCTH M3MEHEHHSI MAaTHUTHOTO TTOTOKA.



SIBneHne caMOMHAYKIUY.

Yuenuueckuil sxcnepumenm, nabopamopmuie pabomol

W3y4eHrne MarHuTHOTO MOJIA KaTyIIKH C TOKOM.

HccnenoBanue 1eHCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABaeHUS JIEKTPOMAarHUTHON HHAYKIIHH.

Paznen 5. Kosiebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHuple Koaeoanus

KonebarenpHast cucrema. CBoOOmHBIE MeXaHHUYeCKHe KojieOaHus. Iapmonmueckume koieOanus. Ilepwom, wdacrtoTa,
amruAtya u ¢daza konebannid. [Ipy>kxuHHBI MasTHUK. MaTeMaTH4ecKuii MassTHUK. Y paBHEHHE TAPMOHHYECKUX KOJIeOaHui.
[IpeBpamenne sHEprur NPH TAPMOHMUECKUX KOJIEOaHUSX.

KonebartenpHbii koHTYp. CBOOOMHBIE DJIEKTPOMArHUTHBIE KOJIICOAHHWS B HICATBHOM KOJIE0ATeThHOM KOHTYpPE. AHAIOTHS
MEXKIY MEXaHHYEeCKUMH M O3JCKTPOMAarHuTHBIMH KojeOaHusmu. Popmyna TomcoHa. 3akoH cOXpaHEHHsS SHEPTHH B
UI€ATBHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarolMX KoneOaHUAX. BBIHyXneHHbIE MexaHudeckue KosebaHus. Pe3onanc. BwiHyxneHHble
3NEKTPOMarHUTHBIE KOJIEOaHuUsI.

Ilepemennsbiii Tok. CHHyCcOMIaIbHBIN TIepeMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE M JEWCTBYIOIIEe
3HAYEHHUE CUJIBI TOKA U HAIPSKEHMUSL.

Tparachopmartop. IlpomsBoacTBo, mepemada W MOTpPeOJICHHE JIEKTPHUUSCKOW DHEPIHH. OKOJIOTHYECKHE PHCKH TIpH
MIPOU3BOICTBE AMEKTPoIHEpruu. KynbTypa HCIOb30BaHuUs 3JIEKTPOIHEPT U B TOBCETHEBHOM KU3HU.

TexHn4yeckre yCTpocTBa M MPaKTHUECKOE NMPUMEHEHHE: JIEKTPUUYECKUN 3BOHOK, T€HEpaTop MEPEeMEHHOr'0 TOKa, JINHUM
3NIEKTpoIepenay.

Lemoncmpayuu

HccnenoBarne mapamMeTpoB KoieOaTeTbHONW CUCTEMBI (TIPY>KUHHBINA WITH MaTeMaTHYECKUH MasTHUK).

Habmromenue 3atyxaronmx KoreOanni.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC 3JIEKTPOMAarHUTHBIC KOJIeOaHHS.

OcuuinorpaMmbl (3aBUCMOCTH CHJIBI TOKA M HAIIPSDKEHUS. OT BPEMEHH) A7l JJIEKTPOMArHUTHBIX KOJICOAHHH.

Pe3onanc mpu nocnenoBaTeNbHOM COETUHEHUN PE3UCTOPa, KaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TUHUY 3JEKTPOIIepEIadH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanne 3aBUCUMOCTH IIEPHOJIa MaIbIX KOoJieOaHUH Ipy3a Ha HUTH OT AJMHBI HUTH U Macchl rpys3a.

HccnenoBanne nepeMeHHOT0 TOKa B LETH U3 ITOCIEI0BATENbHO COSAMHEHHBIX KOHCHCATOPA, KATYILIKU M PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHyle 60JIHbL

MexaHnueckre BOJHBI, YCI0BHs pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHus U AJuHa BOJHbL. [lonepeunsie n
NpoI0JIbHBIE BONHBL. MHTephepenms u Audpakius MeXaHH4eCKUX BOJH.

3Byk. CropocThb 3ByKa. I'pomMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

ONeKTpOMarHuTHBIE BOJHBI. Y CJIOBHS M3IY4YEHHs JIEKTPOMArHUTHBIX BOJIH. B3aumuas opuentanus BextopoB E, B, V B
3NIEKTPOMAarHUTHOM BoJHE. CBOWCTBAa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, NPEIIOMIICHHE, MOJISpU3aLus, AuQpaKius,
unTepdepenuus. CKOpoCTh 3JEKTPOMATHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJIH. I [puMeHeHNe 3/IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpunnunel pagrocBs3y U TEIEBUICHUS. Paguonokanusi.

OJEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY’KaIOIIEH Cpelbl.

TexHn4yeckre yCTpONCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3ByKOBas JUArHOCTHKA B
TEeXHUKE U MEJIUIIMHE, pajap, paJIuoNpHEMHIK, TEEBU30D, aHTeHHa, Tenedon, CBY-mneus.

Lemoncmpayuu

O06pa3zoBaHue U pacpoOCTpaHEHUE MONEPEYHBIX U ITPOAOJIEHBIX BOJIH.

Koneobmromeecs Te0 Kak MCTOYHUK 3BYKa.

Habmronenue otpaskeHus ¥ IPETOMIICHHUS] MEXaHUYECKHX BOJIH.

Habmronenue unrepdepenipn u Auppakini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

Habmtonenue cBs3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYI0M U YaCTOTOM KOJIEOaHHI.

HccnenoBanne cBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHNE, OJSIpU3aus, TUpakius, HHTep(epeHIHs.
Tema 3. Onmuka



T'eometpuueckas onrtuka. [IpsmonuHeitHoe pacpocTpaHEeHUE CBeTa B OAHOPOIHOM cpene. JIyu cBeTa. ToueuHbI HCTOUHUK
CBETa.

OtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHui B ITTIOCKOM 3€pKaie.

[Ipemomiienne cBeTa. 3aKkOHBI TPENOMIICHHS CBeTa. AOCOJIOTHBIA TMOKa3aTenb mpenomieHus. [lomHoe BHYTpeHHEe
orpaxkeHue. [IpeaenpHbIil yroi MOJIHOTO BHYTPEHHETO OTPasKCHUSI.

Hucniepcus cBera. CloxkHBIN cocTap Oenoro ceeta. L[Ber.

CoOupatonme ¥ paccewBaroliue JTUH3BL. ToHKas nuH3a. DOKyCHOE paccTOsiHME W ONTHYECKas CHjla TOHKOW JIMH3BL
[TocTpoenne m3o0pakeHUil B cOOMpArOMINX W PAacCEMBAIONINX JIMH3aX. PopMya TOHKOW JHH3BL. YBEITHYEHHUE, JaBaeMOe
JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUICCKON ONTHKH.

Bonnosas ontuka. UaTepdepennus ceera. KorepeHTHbIC UCTOYHHUKH. Y CTIOBHS HAOIIOICHUS MAKCHMYMOB 1 MUHUMYMOB B
nHTep(HEepPeHIINOHHOHN KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus cBera. [ludpaknuonHas pemérka. YcIoBHEe HAONMIOJACHHS TJIABHBIX MAaKCUMYMOB TMPU  [MaJcHUH
MOHOXPOMAaTH4ECKOTO CBETa HA TUPPAKIHOHHYIO PEIIETKY.

ITonspusanus csera.

TexHUYEeCKHE yCTPOWCTBA M MPAKTHYECKOEe MPUMEHEHHE: OYKH, JIyma, (oToanmapar, IpoeKIINOHHBIA anmapaT, MHKPOCKOTII,
TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAS PeIIETKA, TOJIIPOU.

Lemoncmpayuu

[IpsMonHEHOE pacTipoCTpaHeHNe, OTPAXKEHHE U TpeloMiIeHrne cBeTa. ONTHYecKre TPrUOOPEHI.

IlonHOE BHYyTpeHHee oTpaxeHne. Moens CBETOBOIA.

HccnenoBanue cBOMCTB M300paKEHUH B IMH3aX.

Mopnenu MUKpOCKOIIa, TEIeCKOoIa.

HaGmronenue nntepdepeHuy creTa.

Habmonenve nudpakuuu cera.

Habmronenue mucnepcun ceera.

[Tony4eHue crekTpa ¢ TOMOMIBIO TPU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PAKITHOHHOW PEIIETKH.

HabnroneHue nonspus3anny cBera.

Yuenuueckuii sxcnepumenm, rabopamopusie pabomoi

W3mepenne mokazaTens MpeIoMIICHHsI CTEKJIA.

HUccnenoBanne cBOMCTB M300pakeHUH B IMH3AX.

Habmronenue nucriepcun cBeTa.

Paznen 6. OcHOBBI cieNMATBLHOW TEOPUH OTHOCHTETLHOCTH

I'paHuIBI MPUMEHUMOCTH KiTacCHYecKOr MexaHWKH. [locTynaTel criennanbHON TEOPUH OTHOCHTEIHHOCTH: WHBAPUAHTHOCTh
MOJIyJIsS CKOPOCTH CBETa B BAKyyMe, PUHIIAIT OTHOCUTEIHHOCTH DUHINTEHHA.

OTHOCHTENEHOCT OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU M COKpAIllEHHUE JJTHHBI.

DHeprus ¥ UMIYJIbC PENITUBACTCKON YaCTHIIBL.

CBsI3b MacChl C SHEPruei U UMITYJIbCOM PEISTUBUCTCKON YaCTHIIbI. DHEPTHUs ITOKOSL.

Pasznen 7. KBantoBasi pusuka

Tema 1. Dnemenmeul K6anmoeoit onmuxu

®oronsl. Gopmyna [lnanka cBsS3u 3HEPTUU POTOHA C €T'0 YACTOTON. DHEPTHUS i UMITYIIBC POTOHA.

Otkpeitue u uccienosanue porosddexra. Onpiter A. I'. CroneroBa. 3akonsl horoaddexra. YpaBHeHre DHHIITEHHA IS
tdoroaddekra. «KpacHas rpanuna» ¢porodddexra.

Hasnenue ceera. Onbitel [1. H. JleGenera.

XuUMHYECKOe JIEUCTBUE CBETA.

TexHHUECKHE YCTPOMCTBA U MTPAKTUIECKOE IIPUMEHEHHE: JOTOIIEMEHT, (POTOIaTINK, COTHEUHAast 6aTapest, CBETO MO,
Jlemoncmpayuu

®oto3eKT Ha yCTaHOBKE ¢ IMHKOBOM TIACTHHOM.

HUccnenoBanue 3akoHOB BHeMIHEro Gotoaddekra.

Cseroanon.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pesepdopua mo paccesHuro o -uactuil. [IanerapHas moxens atoma. [Toctynatel Bopa.
Wznyuenune u nornonieHne GOTOHOB TP IEPEX0/Ie aTOMa C OJHOTO YPOBHS dHEPruu Ha Apyroi. Bumasl ciiekrpoB. Crektp
YPOBHEH SHEPTHH aTOMa BOJIOPO/IA.



BonnoBseie cBoiicTBa yactuil. Bonusl ae bpoitnsa. KopnyckynsapHo-BoTHOBOH Ayaliu3M.

CHOHTaHHOE U BBIHYKJECHHOE U3ITyUeHHE.

TexHHUECKHE YCTPOMCTBA M MPAKTUIECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHaNN3 (CTIEKTPOCKOIT), J1a3ep, KBaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mogens onsita Pesepdopma.

OmnpeneseHue JUIMHBI BOJIHBI JIa3epa.

Habmtonenue nuHEHYATHIX CIIEKTPOB U3ITyUCHHS.

Jlazep.

Yuenuueckuil sxcnepumenm, 1abopamopmuie pabomol

Habmonenune muHeiyaToro crekTpa.

Tema 3. Amomnoe saopo

OKCIIEPUMEHTHI, TOKa3bIBAIOIINE CIIOXKHOCTh CTpoeHUs sapa. OTKpeITHE pamuoakTuBHOCTH. OmbITel Pesepdopma 1o
OTpENICICHNIO  COCTaBa pPaJHoOakTHBHOro u3myudeHus. CBolictBa anbda-, Oera-, ramMMa-u3nydyeHus. BrusHue
PaaMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyxionnast momenb simpa ['eiizenOepra—Banenko. 3apsa sapa. MaccoBoe YHCIO siipa.
N3otomnsl.

Annda-pacnan. DNeKTPOHHBIA U IO3UTPOHHBIN OeTa-pacmaj. ['aMMa-u3mydeHne. 3aKoH paJHOaKTUBHOTO pacriaja.

DHeprus CBsI3U HYKJIOHOB B sizpe. SnepHbie cubl. JlegexT Macch aapa.

Snepuble peakuuu. [lenenue u CUHTES sAEp.

Snepusiit peakrop. Tepmosineprsrit cuaTe3. [[poOIeMb! 1 MepCIIeKTHBHI SAEPHON IJHEPTETUKN. DKOIOTHIECKIE aCTIEKTHI
SIIEPHOM SHEPIrEeTHUKMU.

OneMeHTapHble YacTUllbl. OTKPBITUE TO3UTPOHA.

MeToapl HaOIIOACHUS U PErUCTPALIMU JIEMEHTAPHBIX YaCTHII.

®dyHnaMeHTa IbHBIC B3aUMOACHCTBUA. EAMHCTBO (hU3HUYECKOM KapTHHBI MUPA.

TexHUYEeCKHE yCTPOUCTBA U IPAKTHYECKOE IIPUMEHEHHE: JO3UMETp, Kamepa Buiibcona, simepHbIil peakTop, aToMHast 6omMoa.
Jlemoncmpayuu

CuéTYnK MOHN3HPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTOrpadusiM).

Paznen 8. DieMeHTHI aCTPOHOMHUM M ACTPOPU3IUKH

Ortansl pa3BUTHs acTpoHOMUH. [IpuKkiIaniHOe 1 MUPOBO33PEHYECKOE 3HAUYEHHE ACTPOHOMUH.

Bun 3B€3nH0T0 Heba. Co3Be3aus, spKue 3BE3/bI, IUIAHETHI, X BUIUMOE JBU)KEHUE.

ConneyHas cuctema.

Connue. Connednas akTUBHOCTh. Mctounnk sHeprum ConHua u 3B€31. 3BE3/IbI, UX OCHOBHBIE XapaKTepUCTHKH. [[narpamma
«CTIEKTPAJIBHBIN KIIaCC — CBETUMOCTBY». 3BE3/BI INIABHOM IMOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» IS
3BE3] TIaBHOU MOCIen0BaTeNIbHOCTH. BHyTpeHHee crpoenue 3BE31. CoOBpeMEHHBIE IPEJCTABICHUS O MPOUCXOXKICHUH U
sBosonny CoJHIa 1 3BE3]1. DTalbl )KU3HU 3BE3.

Mnuneunsiii [IyTs — Hama ['amaktuka. [lomoxxenne u aBmwkenne Connna B [Namaktuke. Tumsl rajakTtuk. PaguoramakTuku u
KBa3apbl. YEpHBIE ABIPHI B s/Ipax FaJIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06ia. PazOeranne ramaxktuk. Teopust bonbmoro B3peiBa. PenmkroBoe
U3Iy4YECHHE.

MacrurabHast cTpykrypa Beenennoii. MerarajiakTuka.

Hepeménnsie mpoOeMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmtonenust HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHHMEM KOMIIBIOTEPHBIX NMPHUJIOKEHUH IS ONpEAETICHHUS MOJIOKEHHS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /IaTy: OCHOBHBIE cO3Be3/11s CEeBEPHOTO MOMyIMIapHs 1 APKUE 3BE3/IBI.

Ha6umonenus B Teneckon JIyHsl, muranet, Mieunoro ITyTtu.

Odo0maromee NOBTOpeHue

Ponbs ¢u3nkM W acTpOHOMHUH B HKOHOMUYECKOH, TEXHOJIOTHMUYECKOW, COLHMAJIBHON M 3THUECKOW cdepax IesTeIbHOCTH
YeNoBeKa, POJib U MeCTO (U3UKM M aCTPOHOMHMU B COBPEMEHHOM HAay4yHOW KapTHHE MHUpA, pojib (U3MUECKOH TEOpUH B
(¢hopMHUpOBaHUM TpencTaBIeHUH O (U3MYECKOH KapTHHE Mupa, MecTo (PHU3MYeCKOH KapTHHBI MHpa B OOLIEM pAAy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJICTABICHUN O TIPUPOJIE.

Me:knpeaMeTHbIe CBS3U
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Wzyuenue kypca ¢usuku 6a30Boro ypoBHS B 11 Kiacce OCyIIECTBISETCS C YYETOM COACPIKATEIBHBIX MEKIPEAMETHBIX
CBsI3CH C KypCcaMU MaTEMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemusbie nousimus, CBI3aHHBIC C MU3YYCHUEM METOJIOB HAYYHOT'O MO3HAHUS: SBJICHHE, HAyYHBIA (PaKT, rUMOTE3A,
(huznueckas BEIMYMHA, 3aKOH, TEOPUS, HAOIIOICHIE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIEIb, U3MEPCHUE.

Mamemamuka: perieHne CUCTEMBl YpPaBHEHHH, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl W WX MPOEKIMH HAa OCH KOOPAHWHAT, CIIO)KEHHE BEKTOPOB,
MIPOM3BOAHBIE AIIEMEHTAPHBIX (YHKIIHHA, TMPU3HAKK IMOJ0OHS TPEYrOJHHHUKOB, OIPENElICHHE IUIOMANN IJIOCKAX (QUTYD H
00BEMma Te.

bBuonoeus: snexTpuyeckue SABICHUS B )KUBOUM NIPUPOJIE, KOJIeOATeIbHBIC IBUKCHUS B )KUBOW MIPUPOJIE, ONTHUSCKUE SBICHUS
B KHBOW NIPUPOJIE, NEHCTBIE paJualliy Ha )KUBbIE OPTaHNU3MBI.

Xumusi: CTpPOCHHE aTOMOB M MOJICKYJ, KpPUCTAIMYECKas CTPYKTypa TBEPIABIX TeJ, MEXaHH3Mbl O0pa30BaHUS
KPUCTAJUNIMYECKON PeIIETKHU, CIEKTPAJIbHBIA aHaJIN3.

Teocpagpus: MarHWTHBIC TMONIOCA 3€MJIM, 3QJICKH MArHUTHBIX PYA, (OTOCHEMKA 3EMHON IMOBEPXHOCTH, NpEACKa3aHUC
3eMJIETPSICEHUI.

Texnonocusi: AVUHUM 3JEKTpOIEpenay, TeHEpPAaToOp MEPEeMEHHOrO0 TOKa, JJIEKTPOIBUTATENlb, MHAYKIMOHHAS TedYb, pajap,
paavonpuéMHUK, TEICBU30p, aHTeHHa, TenedoH, CBU-meuyb, MPOEKIMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHAsS
Oarapes.

MJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TPOTI'PAMMBI ITO ®U3UKE HA YPOBHE CPEJHEI'O
OBLIEI'O OBPA30BAHMA

OcBoenne ydeOHoOro mpenMera «®Pusnka» Ha ypoBHE cpefHero oOmero oOpa3oBanus (0a30BBI YPOBEHB) MOIHKHO
00ecTeYnTh JOCTIKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.
JIMYHOCTHBIE PE3YJIBTATbBI
JInyHOCTHBIE pe3ynbTaThl OCBOCHHUS ydeOHoro mnpeamera «®dusnka» NOIDKHBI OTpakaTb TOTOBHOCTb M CIIOCOOHOCTH
00y4JarolmmMXxcss PYKOBOJCTBOBATHCA CGHOPMUPOBAHHONW BHYTPCHHEH MMO3MIMEH JIMYHOCTH, CHCTEMOHM IEHHOCTHBIX
OpHUCHTAIMH, TO3UTHBHBIX BHYTPEHHHX YOEXICHHH, COOTBETCTBYIOUIMX TPAAULIUOHHBIM IICHHOCTSIM  POCCHICKOTO
o0IIecTBa, pacIIMpeHHe >KU3HEHHOTO OIBITa U ONbITa JACATEILHOCTH B Ipolecce peajn3aldd OCHOBHBIX HAaINpaBICHUH
BOCITUTATENBHON IEATEILHOCTH, B TOM YHUCIIE B YACTH:
1) rpa:k1aHCKOro BOCIUTAHMSA:
c(OPMHPOBAHHOCTH TPAYKAAHCKOW TO3WUIMH 00YYaroIerocss KaKk aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHHCKOTO
00111eCTBa;
NPUHAITHE TPAIULMOHHBIX O0IEUETOBEUECKUX I'yMaHUCTHIECKUX U IEMOKPAaTHIECKUX [IEHHOCTEH;
TOTOBHOCTBH BECTH COBMECTHYIO JICATENILHOCTh B MHTEPECaX IPasKIaHCKOT0 00IIEeCTBa, y4aCTBOBATh B CAMOYIIPABIICHUH B
o0pa3oBaTenbHON OpraHHu3alnu;
YMEHHUE B3aUMOJCHCTBOBATh C COLMATbHBIMUA HHCTUTYTaMH B COOTBETCTBUH C X (DYHKLUHUSIMH U HA3HAUCHHUEM;
TOTOBHOCTH K TYMaHUTapHON M BOJIOHTEPCKON AEATEILHOCTH;
2)NaTPUOTHYECKOT0 BOCTTUTAHUS:
c(hOpMHPOBAHHOCTH POCCUICKOHN I'PpaXJaHCKOI MAEHTUYHOCTH, IATPUOTH3MA;
[EHHOCTHOE OTHONICHUE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTH)KEHHSIM POCCUHCKHX YUEHBIX B 001aCTH (DU3UKU M TEXHHUKH;
3)1yXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:
c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, 3THUECKOTO TIOBEICHHS,;
CIOCOOHOCTH OLICHHBATh CHTYAIlUIO U MPUHUMATH OCO3HAHHBIC PEIICHUsI, OPHEHTHPYSCh HA MOPaJbHO-HPABCTBEHHBIE
HOPMBI U IIGHHOCTH, B TOM YHCJIE B JICITEILHOCTH YUEHOTO;
OCO3HAHMUE JIMYHOTO BKJIA/Ia B TOCTPOCHUE YCTOWYHBOTO OYAyIIEro;
4)3cTeTHYeCKOro BOCIIUTAHUS
3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUYAs 3CTETUKY HayYHOI'O TBOPUECTBA, MPUCYLIETO (HU3NIECKON HAayKe;
5)Tpya0BOro BOCIIMTAHMSI:
UHTEpeC K pa3InyHbIM chepam npodhecCHOHaIbHOM AeITeIbHOCTH, B TOM YHCIIe CBA3aHHBIM ¢ (PU3UKOW U TEXHUKOW, YMEHUE
COBeEpIIaTh OCO3HAHHBIN BRIOOP Oymyiiei mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHbI;
TOTOBHOCTB U CTIOCOOHOCTB K 00Pa30BaHMIO M CaMOOOPa30BaHUIO B 001acTH (U3UKHU HA MIPOTSHKEHUN BCEW YKU3HHU;
6)IK0JI0rHY€eCKOro BOCIUTAHUSA:
c(OpPMHUPOBAHHOCTH DKOJOTMYECKOH KYJIBTYPhI, OCO3HAHKE TI00aJIBHOT0 XapaKTepa dKOJIOTHUECKHUX MPOOIIeM;
IUITAHUPOBAHUE U OCYIIECTBIICHHE JCHCTBUI B OKPYXKAIOLIEH cpelie Ha OCHOBE 3HAHUS 1€l YCTOHUMBOIO Pa3BUTHUS
YeJI0BEYECTRa,
pacuIpeHre OmbITa AeITENILHOCTH 3KOJIOTUYECKOM HANPABIICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUH 110 (hPU3HKE;
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7)eHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAaHHE IICHHOCTH HAayYHOH AEATENLHOCTH, TOTOBHOCTH B TpOLIECCEe HM3YyUeHHs (PU3MKHM OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATENBCKYIO ACSITEIbHOCTh HHANBUAYAIBEHO U B IPYTIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBepCAIbHbIE YUeOHbIe AeiicTBUS

Ba3oBbie Jiornyeckue AeiicTBUSA:

CaMOCTOSITETIbHO (POPMYIMPOBATh M aKTyaIU3UPOBATh IPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPEICIISATH e IeSTeIbHOCTH, 3a71aBaTh IapaMEeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pACCMATPUBAEMBIX (PH3MUYECKUX SBICHUSX;

pa3pabatbiBaTh IIaH PeUICHUs MPOOJIEMBI ¢ YYETOM aHaN3a UMEIOIINXCS MaTepUAIbHBIX U HeMaTepHaIbHbBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B AEATEILHOCTD, OLIEHUBATH COOTBETCTBHE PE3YIbTATOB LIEJISIM, OLIEHUBATH PUCKH TTOCIIEACTBUHA
JeSITEeIbHOCTH;

KOOPIMHHUPOBATH U BBHIMOJIHATH paOdOTY B YCIOBHSX PEabHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIIIJICHUE [IPU PEIIEHUH KU3HEHHBIX IIPO0IIeM.

Ba3oBbie ncciienoBaTebcKue AeiicTBHUS

BJIaJeTh HAyYHON TEPMUHOJIOTHEH, KIIOUEBBIMH MTOHATHSIMU U METOIaMH (PU3NUECKON HAYKH;

BJIQ/IETh HAaBBIKAMU Y4eOHO-MCCIIEIOBATEIHCKOW W MPOEKTHOH JesATeNbHOCTH B 00JacTh (M3WKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITENIbHOMY ITOMCKY METOJOB peIICHUs 3a7ad (PU3NIEcKOro ConepKaHusl, IPUMEHEHHUIO Pa3InIHbIX
METO/I0B [TO3HAHUS;

BJIaJeTh BUIAMHM JESTEIBHOCTU IO MOJyYCHUIO HOBOI'O 3HAHUS, €r0 MHTEPHPETALUH, PEoOPa30OBaHUIO U NPUMEHEHHUIO B
Pa3JINYHBIX YYE€OHBIX CUTYALHUAX, B TOM YHCIIE IPU CO3/AaHUH y4eOHBIX IPOEKTOB B 00J1aCTH (PU3HKH;

BBIABJIATE IMPUYMHHO-CIICACTBCHHBIC CBA3W W AKTyaJIM3UPOBATH 3ajady, BBIABUIaTb THIIOTC3Y eé peuicHus, HaxXOJUThb
apryMEHTHI AJIs JOKA3aTeNIbCTBA CBOMX YTBEPKACHHMH, 3a/1aBaTh IapaMeTPhbl U KPUTEPHH PELICHUS;

AHAJIM3UPOBATL IIOJMYYCHHBIE B XOAC€ PCIICHHA 3aJadyd pe3yJIbTaTbl, KPUTHUYECKMU OLOCHHMBATL HUX JOCTOBCPHOCTD,
IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSIX;

CTaBHTH U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOM JACSITENBHOCTH, B TOM YUCIIE TPU U3YYCHUH (DU3NKH;
JaBaTh OLEHKY HOBBIM CUTYALUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh [IEPEHOCUTH 3HAHUS 110 (PHU3MKE B MPAKTUIECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

BBIABUI'aTb HOBBIC NACH, IPpCAJIaraTb OpUTr'MHAJIBHBIC IMOAXO0/Abl 1 PCHICHUS;

CTaBHUTh MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJbTePHATUBHbIEC PELLICHUS.

Pa6ora c undopmanmeii:

BJIaJeTh HABBIKAMH IOJIydyeHHs MH(POpManuu (PU3NIECKOro COAEpkKaHUs M3 MCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYILIECTBIISITh IOUCK, aHalW3, CHUCTEMAaTH3alUI0 W MHTepHpeTauvio HHOOpMAlMW pa3IW4YHbIX BHIOB H  (GOpPM
Npe/ICTABIICHUS;

OLICHUBATH JIOCTOBEPHOCTH HH(POPMAIINH;

UCIIOJIB30BaTh  CpencTBa HMH(OPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOIMH B PpEIIEHHMH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W OPraHU3allMOHHBLIX 3aJaa4d C CO6JHOILCHI/ICM Tpe6OBaHI/II\/'I OPTOHOMUKH, TEXHUKH 6e3OHaCHOCTI/I,
TUTHEHBI, pecypcocOepeskeH s, MPABOBBIX  STHYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€301acHOCTH;

CO3/1aBaTh TEKCThl (PH3MUYECKOTO COJEPKaHUSI B pa3zIMYHbIX (opMaTax ¢ yu€ToM HaszHaueHHWs MHGOpMAIUU U IENeBOH
ayJIUTOPUH, BBIOHPAs ONTUMAIIbHYIO (QOpMY MpeICTaBICHHS U BU3yaTH3alluH.

KoMmyHukaTuBHbIE YHUBEpCcabHbIE YUeOHbIE AeiicTBUA:

OCYIIECTBIATH OOIIEHNE HA YPOKax (PM3UKK U BO BHE-YPOUHOH JESITETBHOCTH;

pacino3HaBaTh NPEAITIOCHIIKU KOH(i).HI/IKTHI)IX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHI/IKTI)I;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U HHINBUAYAIbHON paOOTHI;

BBIOUPATH TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIINX HHTEPECOB M BO3MOKHOCTEH KKIOTO WIeHa
KOJUIGKTUBA;

NPUHUMATh LEJId COBMECTHOH JEATENbHOCTH, OPraHW30BBIBATH W KOOPAWHHPOBATH NEHCTBUS MO €€ JOCTHXKEHHIO:
COCTaBIIAITh IUIaH JAEUCTBUH, paclpelensiTb POIH C y4ETOM MHEHMH YYaCTHHKOB, OOCYXIAaTh pPe3yJbTaThl COBMECTHOU
pabortsr;

OIIEHMBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXK/IOTO YYaCTHUKA KOMaH/bI B OOIIMIA Pe3yibTaT MO pa3padOTaHHBIM KPUTEPHUSIM;
npeajiaratb HOBbIC IIPOCKTHI, OLICHUBATDh UACU C ITO3UMIIUU HOBU3HBI, OpPUTMHAJIIBHOCTH, HpaKTH‘IeCKOﬁ 3HAYMMOCTH,
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OCYILECTBIISTh TO3UTHBHOE CTPATETHUECKOE TIOBEICHUE B PAa3IMYHBIX CHUTYalUsX, MPOSBISITh TBOPUYECTBO U BOOOpakeHHeE,
OBITh HTHUIIUATUBHBIM.

PeryasiTuBHBIC YHMBepcaJbHbIe yieOHbIe NelCTBUA

Camoopranuzanus:

CaMOCTOSITETIbHO OCYIIECTBIISATH MMO3HABATENBHYIO JCSITENEHOCTh B 00JacTH (U3UKH M aCTPOHOMMUH, BBISBIISITH MPOOIEMEI,
CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTABIIATH IJIaH PELICHUS pacUETHBIX U KaYeCTBEHHBIX 3a/1a4, IIJIaH BHIITOJTHEHUS IPAKTHYECKOH paboThI ¢
y4ETOM UMEIOINXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH M MPEATIOYTEHUH;

JIaBaTh OLEHKY HOBBIM CUTYallHsIM;

pacimpsTh paMKH y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX IPEANIOYTCHUH;

JeNaTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIlICHHE;

OLIGHUBAThH MPHOOPETEHHBIH OMBIT;

CHOCOOCTBOBaTh (POPMUPOBAHMIO UM TPOSIBICHUIO OSPYAULIMH B 00JacTh (HU3UKH, IIOCTOSIHHO TMOBBIIATH CBOH
00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBINA HHTEJIJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallsIM, BHOCUTb KOPPEKTUBEI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIBTATOB LEIIAM;
BJIaJeTh HABBIKAMU [103HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEPILAEMbIX AEHCTBUH U MBICIUTEIBHBIX MIPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHHUS,

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEILIEHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MPU aHAIN3€E PE3YyIIbTaTOB AEATEIbHOCTH;

MIPUHUMATh ce0s1, MOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHAMATh MOTHBBI M apTYMEHTHI IPYTUX IPH AHATU3€ PE3yJIbTaTOB AESTEIbHOCTH;

NpU3HABaTh CBOE MIPABO U MPABO IPYTUX Ha OIIMOKH.

B nmporuecce 1ocTHkeHHs IMYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTpaMMbl IO (U3UKE Ui YPOBHS CPEAHET0 0OIIero
00pa3oBaHus y 00YUarOLINXCsl COBEPIIEHCTBYETCS] SMOLMOHANBHBIA HHTEIIEKT, IPEeANOoIararomui cOpMUPOBAHHOCTD:
CaMOCO3HAHMsI, BKIFOYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE AIMOLIMOHAIIBHOE COCTOSIHUE, BUAEThH HAIIPABJICHUS PAa3BUTHS
cOoOCTBEHHOW 3MOITMOHANBHOH c(hepsl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJINPOBAaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IPUHHMATh OTBETCTBEHHOCTh 3a CBOE IOBEICHMUE,
CHOCOOHOCTh aaNITUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSM U HPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY
BHYTPEHHEH MOTHBAINH, BKIIOYAOMEH CTpEMIIEHUE K TOCTHXEHUIO LIENIN U YCIIEXY, ONTHMU3M, HHUIIUATUBHOCTb, YMEHUE
JIECTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEI;

9MIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MIOHUMATh YMOIIMOHAIIEHOE COCTOSIHUE JIPYTUX, YIUTBIBATH €0 MPU OCYIIECTBICHUH
00IIeHUs, CIIOCOOHOCTB K COUYBCTBHIO U CONIEPEKUBAHHMIO;

COLMAJIbHBIX HaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBICTPAWBAaTh OTHOLIEHHS C IPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIATH
MHTEpEC U pa3periaTb KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATDBI

K xoHiy oOyuennss B 10 kiacce mpeaMeTHbIe pe3yibTaThl HA 6a30BOM ypOBHE JOJDKHBI OTpaxaTh CHOPMHPOBAHHOCTH Y
o0yyaromuxcsi yMeHui:

J€MOHCTPHPOBATh HA MMPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHON HAyYHON KapTHUHBI MUPA, B Pa3BUTHU
COBPEMEHHOUN TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOU JIEITEIIbHOCTH JIHOJIEN;

YUUTHIBaTh TPaHMLBl NPUMEHEHHS H3YyYEHHBIX (PU3MUYECKHX MOJENel: MarepualbHas TOUYKa, HMHEpPLMANbHAs CHUCTEMa
oTcuéTa, abCONOTHO TBEPAOE TENO, MACANBbHBIN Tra3, MOJENN CTPOCHHS Ta30B, KUAKOCTEW M TBEPABIX TEN, TOYEUHBIN
ANEKTPHUYECKHI 3apsi/] IPU peleHnH QU3NIECKUX 33/1a4;

pacmno3HaBaTh (U3MUECKUE SBICHUS (MpoLecchl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB MEXaHWKH, MOJIEKYJISPHO-
KMHETUYECKOH TEOpWH CTPOEHHUS BEIIECTBA W D3JIEKTPOAMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBIDKEHHE, CBOOO/IHOE TIaJICHHE TeJl, ABHKCHUE 110 OKPY>KHOCTH, UHEPIHs, B3auMoeicTrre tei, auddy3us, OpoyHOBCKOE
JBIKEHHUE, CTPOCHME XHAKOCTEH M TBEPABIX TeN, M3MEHEHHe O00bEMa Tell MpPHU HarpeBaHUM (OXJAKICHHH), TETIOBOE
paBHOBecHE, UCTIApEeHNe, KOHICHCAINS, MJIaBICHNE, KPUCTAUIN3alNs, KUIIEHNE, BIaXKHOCTh BO3yXa, TOBBIIICHUE JaBICHUS
rasa IpH €ro HarpeBaHW{ B 3aKPBITOM COCYJE, CBS3b MEX]y MapaMeTpaMy COCTOSHUS ra3a B M30IPOIECCAX, HIEKTPU3AIUL
TEJ, B3aUMOJIEHCTBHE 3apA/I0B;

OIMCHIBATh MEXAaHMYECKOE JIBWKEHHUE, HCIIONB3ys (pU3HYecKHe BEIMYMHBI: KOOPJIUHATA, IyTh, MEpEeMEIeHHEe, CKOPOCTh,
YCKOpPEHHE, Macca Tena, CUja, UMILYJIbC Tella, KMHETHYecKas SHEeprus, NOTeHUUalbHas SHEeprus, MexaHuveckas padorta,
MEXaHHYECKasi MOIIHOCTb, NPH ONMCAHMM MPAaBWIBHO TPAKTOBaTh (DU3NYECKUH CMBICT HCIOIb3yEMBIX BEJMYWH, HX
0003HaYCHNUS U €AUHULBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIIME JAHHYIO (PU3NUECKYIO BEIUYHHY C JPYTUMH BEIUIMHAMY;
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OTHCHIBaTh M3yUYCHHBIE TEIJIOBbIE CBOWCTBA TEJN M TEIUIOBHIE SIBICHUS, MCTIONB3YS (PM3WUECKUE BEIMYMHBI: JaBICHUE Ta3a,
TEeMIIEpaTypa, CPEAHAS KHHETHIECKast SHEPTUsl XaOTHYECKOTO JBI)KEHUS MOJIEKYJI, CPETHEKBAAPATHIHASI CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI SHEprus, padora rasa, K03(h(UIMEHT MOJIEe3HOTo JICHCTBUS TEIJIOBOTO JBUTATENs; TPU
OTHMCAaHWU TIPABWJIBHO TPAKTOBAaTh (PM3UUECKHI CMBICI HCHOJIB3YEMBIX BEIMYUH, MX O0003HAUEHUS W €AWHHUIIBI, HAXOIUTh
(hopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PM3UUYECKYIO BEJHUNHY C IPYTHMHU BETHYHUHAM;

OTIMCHIBATh U3ydeHHBIE AIEKTPUIECKHIE CBONCTBA BEIIECTBA U DJICKTPHUUIECKHUE SBICHHUS (ITPOIECCHI), HCIIONB3YS (PH3NIecKue
BEJIMYWHBL: DIIEKTPUUECKUHN 3apsi, DIIEKTPUUECKOE IT0Jie, HAMPsDKEHHOCTH IO, MOTEHIMAJ, Pa3sHOCTh MOTEHIMAIOB; TpU
OTMCAaHWU TIPABHIBHO TPAKTOBATH (PH3MUECKUN CMBICT MCIOIB3yEMBIX BEIMYHMH, WX 00O3HAYEHUS M €AMHUIIBI, YKa3bIBaTh
(hopMyITBI, CBSI3BIBAIOIINE JAHHYIO (PM3UUECKYIO BEHMUUHY C JPYTUMHU BEIIMIMHAMU;

aHaTM3UPOBaTh (U3UUECKUE IMPOLECCH U SBJICHUS, WUCHOIB3YS (U3NUECKHE 3aKOHBI W TPUHIHUIBL 3aKOH BCEMHUPHOTO
tarotenus, 1, I u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOM PHEPTUU, 3aKOH COXPAaHECHHUS UMITYJbCa, IPUHLIUIT
CYMEPHO3UINN CHWJI, TPUHIUN PAaBHOMPABUS WHEPIIUAIBHBIX CHUCTEM OTCU&Ta, MOJICKYISIPHO-KHHETHIECKYI0 TEOPHIO
CTPOEHWSI BEIECTBA, TA30BbIE 3aKOHBI, CBS3b CPEeIHEN KHHETHYECKOW YHEPTHH TEIUIOBOTO IBIKEHHSI MOJIEKYI ¢ aOCOTIOTHON
TEMIIEPaTypOi, TIEPBBIH 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPAHEHHUS 3JEKTPUUECKOro 3apsna, 3akoH KymonHa, mpu 3ToM
pa3imygaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKOe BBIPAKEHHE W YCIOBHS (TPaHUIBL, OOIACTH)
MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TPHHIIUIBI JICUCTBUS MAaIlMH, NPUOOPOB M TEXHHYSCKUX YCTPOMCTB; pa3inyaTh YCJIOBUS HX
0e301MacHOT0 UCTIOIH30BAHNUS B IOBCETHEBHOM KU3HU;

BBITIOJIHATDH 9KCIICPUMEHTEI 110 UCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM U IIPOLCCCOB € UCIOJB30BAHUCM NIPAMBIX 1 KOCBCHHBIX
WU3MEPCHHMI, TIPU 3TOM (POPMYJIMPOBATh MPOOJieMy/3a/ladyy U TUIOTE3y Y4eOHOro SKCIIEPHMEHTa, cOOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYAOBaHUS, IPOBOAMTH OIBIT U (JOPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIIATh NPSIMBbIE W KOCBEHHBIE HM3MEpPEHUs (PU3MYECKMX BEJNWYHMH, MPU STOM BBIOMPATh ONTUMAIBHBINA CHOCOO
M3MEPEHHS U UCIIOIb30BaTh N3BECTHRIE METOIBI OIICHKH MOTPEITHOCTEN H3MEepEHHIT;

WCCIIEIOBATh 3aBHCUMOCTH MEXTy (H3MUECKUMH BEIMYMHAMU C HCIIONIB30BAHUEM TMPSAMBIX H3MEPEHUH, IMPH STOM
KOHCTPYHPOBATh yCTAHOBKY, (DMKCHPOBATH PE3YNIBTATHI MOMTyUYeHHONW 3aBUCUMOCTH (PU3NUYECKUX BEIWYMH B BHJE TaOIHIl U
rpaduKoB, 1e1aTh BRIBOBI 110 PE3YJIbTATaM HCCIIEIOBAHHS,

coOroaTh mpaBwiIa 0€30MacHOro TpyJa MpH MPOBEACHWM HCCIENOBAaHMA B paMKax y49eOHOrO 3KCIEepHUMEHTa, y4eOHO-
WCCIIEIOBATEICKOW W TPOEKTHOW JEeSTeNbHOCTH C WCIIONIB30BaHUEM W3MEPHUTENBHBIX YCTPOWCTB W J1a0OpaTOPHOTO
o0opymnoBaHUS;

pemaTh pacu€THbIe 3aJaudl C SIBHO 3aJaHHOW (PM3MYECKOW MOJENbIO, UCHONB3ys (pu3ndeckue 3aKOHBI M MPUHLMUIIBI, Ha
OCHOBE aHalM3a YCIOBHS 3a/laud BHIOMpaTh (U3UUECKYI0O MOJAEIb, BBIICHATh (DU3NYECKUE BEIWYHHBI W (OPMYIIHL,
HEOOXOMUMbIe NSl €€ pellieHHs, MPOBOJUTh PAacyéThl M OICHUWBATh PEATLHOCTh TOIYYEHHOTO 3HAYEHHS (QH3MYECKON
BCIINYHUHBI,

peliaTh KadeCTBEHHBbIE 3a/layd: BHICTPAWBATh JIOTMYECKH HEMPOTHUBOPEYMBYIO IIETIOUKY PACCYXICHHH C OIOpol Ha
N3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IC SIBJICHUSA,

WCTIOJIB30BaTh IPH PEIICHUH YYeOHBIX 3314 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPHPOBAHHUS,
UHTEPIIPETANH U TIPEICTaBIICHHs YIeOHOW 1 Hay4IHO-TIOMyIsIpHON MH(OpMAIINH, TIOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB,
KPUTHYECKU aHATTU3UPOBATH MOTy9aeMyr0 HH(HOPMAITHIO;

MPUBOANUTH MPUMEPHI BKJIa/la POCCHUCKUX M 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAyKW, OOBSCHEHHE IMPOIIECCOB
OKpY>Kalolller0 MUPA, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3HMKE B TIOBCETHEBHOM KH3HU I 0OecTieueHHs: 0e30MacCHOCTH NPU 00paIieHu
C HpI/I60paMI/I U TEXHUYCCKUMU YCTPOﬁCTBaMH, IJId COXpPaHCHUA 3J0POBbA U CO6JHO)Z[CHI/I$I HOPM 3KOJIOT'MYCCKOT0 MOBCACHUSA
B OKPY’KaIOILIEH cpee;

paboTaTh B TpyIIe C BBIIOJHEHUEM pa3IMYHBIX COLMAIBHBIX pOJIEH, IUIAHUPOBAaTh PabOTy TPYMIBI, palMOHAIHHO
pacrnpeaciiaTb 00s3aHHOCTH H IUIAHUPOBATE ACATCIBHOCTh B HECTAHAAPTHBIX CHUTyallUAX, aACKBATHO OLCHUBATH BKJIA[]
Ka)KIO0T0 U3 YIaCTHUKOB T'PYIIIBI B PEIICHHE pPacCMaTpPUBAEMOi TPOOIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3ysIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXkaTh C(hOPMUPOBAHHOCTH Y
o0yyaromuxcsi yMeHui:

JIEMOHCTPHUPOBATH Ha MPUMEPaxX Poiib U MeCTO (PU3HUKH B (DOPMHUPOBAHUY COBPEMEHHON HAYYHOI KapTHHBI MUPA, B Pa3BUTHUU
COBPEMEHHON TEXHMKH M TEXHOJIOTHH, B NPAKTHYECKOH NESTEIbHOCTH JIIOJEH, IETOCTHOCTh W E€IUHCTBO (HU3NUECKON
KapTUHBI MHPA;

YYUTHIBATh TPAHUIIBI TIPUMEHEHUS U3YYCHHBIX (DU3UYECKUX MOJICIICH: TOUCYHBIHN SIEKTPUIESCKHUH 3aps, Tyd CBETa,
TOYCYHBIN HCTOYHUK CBETA, SJICPHAsT MOJIENIb aTOMa, HYKJIOHHASI MOJIENIb aTOMHOTO sI[pa MPH PelieHNH (GU3HUECKUX 3a]1a4;
pacno3HaBaTh (PU3MUYECKUE SIBICHUS (TIPOLIECCHI) U OOBIACHATH MX HA OCHOBE 3aKOHOB JIEKTPOJMHAMUKY U KBAHTOBOU
($u3MKK: >IEKTpUYecKas NPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACWCTBHS TOKa, B3aMMOJEHCTBUE
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MarHiTOB, JJIEKTPOMArHUTHAs HMHIYKIUS, NEHCTBHE MArHUTHOTO TOJS HAa MPOBOJHWUK C TOKOM W ABIIKYIIWHCS 3aps,
JJIEKTPOMArHUTHBIE KOJEOaHWs W BOJHBI, NPAMOIMHEHHOE paclpoCTpaHEHHWE CBETa, OTpakeHWe, NpeJOMIICHHE,
uuTepdepeHnrs, AU(paKnus W MHOJAIpU3alus CBETa, JHUCIEPCHS cBeTa, (GorodjiekTpuueckuil 3ddext (dhoTosddexr),
CBETOBOE [IaBJICHHWE, BO3HWKHOBEHHE JIMHEWYATOro CIIEKTpa aToMa BOJOPOJa, ECTECTBEHHAs M HCKYCCTBEHHas
PaOaKTUBHOCTE;

OTHCHIBaTh HM3y4YEHHBIE CBOWCTBA BEIIECTBA (AIIEKTPHYECKHE, MATHUTHBIE, ONTHYECKHE, JIIEKTPHUECKYIO MPOBOJUMOCTH
Pa3IMYHBIX Cpell) W DJIEKTPOMArHWUTHBIE SBIEHUS (IPOIECCHI), MCIIONB3YS (PH3MUECKHe BENMYHHBI: AIEKTPUIECKUN 3aps/l,
CHJIa TOKA, DIIEKTPUIECKOEe HANPSDKEHHUE, IIEKTPHUECKOE COMTPOTUBIICHNE, PA3HOCTh MOTEHIINAIOB, JIEKTPOIBIKYIIIAst CHIIa,
pabota TOKAa, WHAYKOHA MAarHUTHOTO TIONs, cuia Awmrmepa, cuina JlopeHa, WHIYKTUBHOCTh KATYIIKH, OSHEPTHUS
JIEKTPUIECKOTO W MArHUTHOTO TIOJIeH, TEPHOA M YacToTa KoieOaHWid B KOJIeOaTeT-HOM KOHTYpE, 3aps] W CHJIa TOKa B
MPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJieOaHWH, (POKyCHOE pacCTOSHHE WM OINTHYECKas CHjia JIMH3BI, [PU
OMKMCAaHWU MPABWILHO TPAKTOBATH (PU3UYCCKHI CMBICI HCIIOJIb3YEMbIX BEIMYWH, UX O0O3HAYCHHS W CIUHUIIBI, YKA3hIBATh
(hopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUMHY C APYTHMHU BEITMUUHAMHU;

OIKCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHUS U MPOIICCCHI, UCIOJB3YS (PU3MUSCKUE BETHYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX
BOJIH, JJTUHA BOJIHBI M YaCTOTa CBETA, SHEPTUS U UMIYJIbC (DOTOHA, IEPHO]] IMOTypacaja, YHEPTHsl CBSI3H aTOMHBIX SIIEep, IPU
ONKMCAaHWUU TIPABHILHO TPAKTOBATh (PU3UUECKUN CMBICT UCIOIb3yEMBIX BEIMYHMH, UX 0003HAUCHUS U CAVHHUIIBI, YKa3bIBATh
(hopMyJIbI, CBS3BIBAIONIME NAHHYIO (U3MYCCKYI0 BEIMYUHY C JAPYTHMH BEJIMYWHAMY, BBIYUCIATH 3HAYCHUE (DH3MUECKOI
BCIINYUHBI,

AHAJIN3UPOBATH (I)I/I3I/I‘-ICCKI/IC IMpoUCCChl U SABJICHHA, HUCIIOJIb3Ys (bI/I?;I/I‘ICCKI/IC 3aKOHBI W TPHUHIUIILI: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATEIFHOIO M TapajUIeIbHOTO COSAWHEHHs MPOBOJHHMKOB, 3akoH Jkoyms—JIeHIa, 3aKOoH BIIEKTPOMAarHHTHON
WHIYKIWY, 3aKOH NPSMOJMHEHHOTO pPacHpOCTPaHEHHs CBETa, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI TPEIIOMJICHUS CBETa,
ypaBHeHue DiHITEHHA i1 hoToddhderTa, 3aKOH COXpaHEHHS YHEPTUH, 3aKOH COXPAHEHHS HMITYJbCa, 3aKOH COXpPaHEHUSI
ANEKTPHUYECKOTO 3apsijia, 3aKOH COXpPaHEHHs MacCOBOTO YHCIa, MOCTYIaThl bopa, 3aK0H palioakTUBHOTO paciaja, IpH 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTh4ecKoe BBIpaKEHHWE W YcloBHs (TpaHUIBI, 00JIacTH)
IMPUMCHHUMOCTH,

OMpEACIAThL HAIIPABJICHUEC BEKTOPA UHAYKIIUNU MAarHUTHOI'O I10JIA ITPOBOJAHHKA C TOKOM, CHUJIBI AMnepa 1 CUJIBI HopeHua;
CTPOUTH U OIUCHIBATh N300paKEeHHUE, CO3IaBaeMOe TNTIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITIOJTHSTH SKCIIEPHUMEHTHI 110 UCCIIEA0BAaHUI0 (DU3MUECKUX SIBIICHUH ¥ MPOIIECCOB C MCIIOJIB30BaHNEM MIPSIMBIX U KOCBEHHBIX
WU3MEPCHMIA: TIPH 3TOM (OPMYJIHPOBATh MPOOJIEMY/3a1auy U TUIOTE3y YYeOHOro SKCIICPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEIOKEHHOTO 000PYAOBaHUS, IPOBOAMTH OIBIT U (JOPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIATh TPSIMbIE W KOCBEHHBIE HM3MEpEHHUs] (M3MYECKUX BEIUYWH, TMPH 3TOM BBIOMPATh ONTHMAIBHBIA CIOCOO
W3MEPEHHS U UCIIONIb30BaTh U3BECTHBIE METO B OIIEHKH ITOTPEITHOCTEN N3MEPEHUH;

UCCIIEIOBATh 3aBUCHMOCTH (DM3MYECKHX BEIMYMH C HCIOJNB30BAHHMEM TMPSIMBIX H3MEPEHHH: TMPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (PMKCHPOBATh PE3yIbTATHI MOJYYCHHOW 3aBUCUMOCTH (PH3MUYECKHUX BEJIMYMH B BUZE TaOIUIl U rpaduKOB, JeIaTh
BBIBOJKI 11O pE3yJibTaTaM UCCIICAOBAHUA,

coOJroaTh mpaBwia 0e30MacHOro TpyJa NMPH MPOBEACHHH WCCIENOBAaHMM B paMKax y4eOHOro 3KCIEepHUMEHTa, y4eOHO-
UCCIIEIOBATENbCKOM W TIPOCKTHOW JICATENBHOCTH C HCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOWCTB M JabopaTopHOro
o0opynoBaHUS;

pemaTs pacu€THBIE 3a7]aud C SIBHO 3aJlaHHOW (PH3MUYECKON MOJENbI0, WUCIONB3Ys (PM3MYECKUE 3aKOHBI W TPUHIIWIGI, Ha
OCHOBE aHaju3a YCIOBHUS 3aJa4yd BBIOMpPATh (PU3MYECKYI0 MOJENb, BBLIENATh (DM3WYECKHUE BEIHMYMHBI M (DOPMYIIBI,
HEOOXOJMMBIE Ui €€ peIIeHHs, MPOBOIAUTH PACUYETHl W OICHWBATH PEAThHOCTh MOIYYEHHOTO 3HAYeHUS (HU3MUYECKOM
BEJIMYUHBL;

peliaTe KadeCcTBEHHBbIE 3a/layd: BHICTPAWBATh JIOTMYECKH HEMPOTHBOPEYMBYIO IIETIOYKY PACCYXICHHH C OIOpol Ha
N3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IC SABJICHUA,

UCIIOJIB30BaTh IPH PEIICHNU YYeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTHH JJIs1 IOUCKA, CTPYKTYPHPOBAHHUS,
UHTEPIIPETANH 1 TIPE/ICTABIICHUS Y4eOHOH U HAYYHO-TIOMYISIpHOW HH(OpPMAIINH, TIOTYYEHHON W3 pa3IMYHbIX HCTOYHHUKOB,
KPUTHYECKU aHATTU3UPOBATH MOTy4aeMyH0 HH(POPMAIIHIO;

OOBACHATH TPHUHIUIBI JIEHCTBHUS MAaIlWH, TPUOOPOB M TEXHWYECKHX YCTPOWCTB, pa3inyaTh yCIOBHS HX 0€30macHOro
HCIIOJIB30BAaHUA B HOBCCHHCBHOﬁ KHU3HU,

MPUBOJNUTH TPUMEPHI BKIIAJa POCCHUCKHUX W 3apyOeKHBIX YUYEHBIX-(DM3UKOB B Pa3BUTHE HAYKU, B OOBSICHEHUE IMPOIECCOB
OKPYKarOIIIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPETUIYCCKNUE 3HAHUSA I10 (bI/ISI/IKe B HOBCCHHCBHOﬁ KHU3HU I oOecrieueHnst 0€30MacHOCTH nmpu OGpaHIeHI/II/I
C HpI/I60paMI/I N TEXHUYCCKUMU YCTpOﬁCTBaMH, JJI COXpaHCHUA 3/10POBbA U CO6JIIOJICHPI$[ HOPM 3KOJIOT'MYECKOT O IMMOBEACHUA
B OKpY’Karollel cpee;
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paboTaTh B TpyIIe C BBITOJHCHUEM pa3lMYHBIX COIMAIBHBIX pPOJIEH, TUIAHHPOBaTh pPaOOTy TPYIIIbI, PAIMOHAIBEHO

pacrpenensaTh O0sS3aHHOCTH W IUIAHWPOBATH AESITEIHHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJEKBATHO OLIEHWBATH BKJIA[
Ka)JIOTO M3 YYACTHUKOB I'PYIIIBI B pEIICHHE PACCMATPHBAEMON TIPOOIIEMBI.

TEMATHUYECKOE IIVTAHUPOBAHUE
PabGouas mporpamma mno ydeOHoMy mnpeaMery «®Pu3zuka» pazpadorana ¢ y4érom padoueil NporpamMmsl
BOCIIMTAHMSI, YTO OTPA’KEHO B JIMYHOCTHBIX ILIAHHPYEMbIX pe3yJbTaTaXx M ofecnedynBaeT peaaTu3aluIo

UHBapUAHTHBIX MoayJieii (MM) nporpaMmmbl «Y pouyHasi 1eiTeJJbHOCTb» U «OCHOBHbIE IKOJIbHbIE 1eJIay.

10 KJIACC

Ne n/n

HaumenoBanue pa3enoB u
TEM IIPOTPaMMEI

KonuuectBo
4acoB

OnexkrpoHHbIe (1(POBHIE)
o0pa3oBaTeIbHBIC PECYPCHI

Beero| KP [[IP

[Iporpamma BociuTaHust

Paznen 1.OU3UKA U METO/Ibl HAYYHOTI'O ITIO3HAHUA

11 ®u3nKa U METOBI HAYYHOTO 2 Bu6mmoreka LHOK
' MO3HaHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
Bbu6nuoreka IJOK
2.1 K
AHeMaTiia > https://m.edsoo.ru/7f41bf72
Bbu6nuoreka IJOK
22 Almamica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHUS B 6 1 1 bubmmorexa [IOK
' MEXaHHUKe https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Paznen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUNHAMUKA

UM «Ypounas

JeATeJbHOCTD).
MakcumanbHOe
UCIIOJIb30BaHHE
BOCIIUTATCIIbHBIX
BO3MOXXHOCTEM  COIEpKaHMs
YUEOHBIX IIPEAMETOB TUIS
(dhopmMupoBaHus y
00ydJaromuxcsi  POCCHUICKHX
TPaJULIMOHHBIX JTyXOBHO-
HPaBCTBEHHBIX U

COLIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHICKOTO  HCTOPUYECKOTO
CO3HAHUS Ha OCHOBE
HUCTOPUYECKOTO MPOCBCIICHHS;
noadOp  COOTBETCTBYIOLIETO
coziepKaHus YPOKOB, 3aJlaHUH,
BCIIOMOTI'aTCJIbHBIX
MaTepHaloB, TPOOIEMHBIX
cUTyanui s 00CyKICHUH;

31 OCHOBBI MOJIEKYIISIPHO- 9 1 bub6imoreka LIOK MHUINMPOBAHHE U MOJAACPIKKA
' KUHETHYECKOM TEOPUH https://m.edsoo.ru/7f41bf72 “CCHeﬂOBaTem’CgOH
ACATCIbHOCTU O0YyYatOIInuXCs,
Bubnnorexa IIOK [UIAHUPOBAHUE U BBITIOJIHEHHE
32 OCHOBEI TepMOHHAMHIH 10 ! https://m.eds00.ru/7f41bf72 | uHauBUAYyanbHBIX U
ArperatHble COCTOSIHUS bub6imoreka LIOK TPYTIHOBHIX IPOSKIOB
3.3 5 BOCITMTATEIHLHOM
BerecTBa. Ma3oBbIe MEPEX0/Ibl https://m.edsoo.ru/7f41bf72 | yanpasnennocru
NM«OcHOBHBIE IKOJIbHbIE
HWroro no pazneny 24 Teaay.
BHenkonsHBIE TEMATHYSCKHE
Pa3£[e.11 4'3JIEKTPOI[HHAMI/IKA MCPOIIPUATHA BOCITHTATEILHOMN
bu6morexa [JOK HaIpaBJIEHHOCTH,
4.1 DrekTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf72 %praHI/ISyeMLIC TIE/[aTOTaMH 110
HN3UKC
ITocTo i ane €CKHIA
42 | roc Toanpmmns | 12| 1| promorealoK
' ) P https://m.edsoo.ru/7f41bf72
cpemax
Hroro mo pazgery 22
PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO HACOB 68 3 3
1O ITPOI'PAMME
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KJACC

Ne
n/m

HaumenoBanue pa3acioB u
TEM IIPOrpaMMbI

Konuuectso
JacoB

JekTpoHHbIE (I(POBHIE)

Beero | KP [P

00pa3oBaTeIbHbIEC PECYPCHI

[Iporpamma BociUTaHHSA

Pazpea 1.29JIEKTPOANHAMMUKA

11 MarunurtHoe noie. 11 1 3 buomuoTexa LIOK
' DJeKTpOMarHuTHAs HHAYKIHS https://m.edsoo.ru/7f41c97c
Hroro mo pazuemny 11
Pa3znen 2.KOJIEBAHUS U BOJIHBI
51 MexaHu4eckue u 9 1 nomroreka IIOK
' ANIEKTPOMArHUTHBIC KOJICOaH s tps://m.edsoo.ru/7f41c97c
99 MexaHn4eCcKHe U 5 1 nomoreka [JOK
' ANIEKTPOMArHUTHBIC BOJTHBI tps://m.edsoo.ru/7f41c97c
nomoreka [JOK
2.3 0) 10 3
frHa tps://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3zaen 3.0CHOBBI CHEIIMAJTBHOM TEOPUHU OTHOCUTEJIBHOCTH
31 OCHOBBI clieHUaIbHOUN TEOpUU 4 1 bubmmorexa [IOK
' OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznean 4 KBAHTOBASI ®U3UKA
. buonuoreka IJOK
4.1 DJIeMEHTHI KBAHTOBOM ONITHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 CtpoeHue atoma 4 bromiorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bubomoTeka IIOK
4, A
3 TOMHOS AApO > https://m.edsoo.ru/7f41c97c
HWroro no pazneny 15

Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DNeMEeHTHI aCTPOHOMUU U 7 1 bubiroreka [IOK
' acTpoU3HKH https://m.edsoo.ru/7f41c97c
HWroro no pazneny 7

Paznen 6.0bOBLIAIOLIEE IOBTOPEHUE

bubmoTeka IIOK
6.1 4
Obobmaioutee nosroperie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 4 7
1O [TIPO'PAMME

UM «Ypounas
JAeATeJIbHOCTDY.
IIpuMeHeHMEe HHTEPaKTHBHBIX
¢bopm  yueOHOU paboOTBI -
HMHTEIUIEKTYalIbHBIX,
CTUMYJIUPYIOIIUX
MO3HABATENBHYI0 MOTHBAIMIO,
HUTPOBBIX METOAMK, TUCKYCCHH,

JAOIINX BO3MOXKHOCTb
MpUOOpEeCTH  ONBIT  BEACHUS
KOHCTPYKTUBHOTO JIIanora;

rpymnmoBas paboTta, KoTopas
YYHUT CTPOUTH OTHOIICHUS H
JeHCcTBOBaTh B KOMAaHIE,
CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIILICHUS,
Opranuzaiss HaCTaBHUYECTBA
MOTHUBHPOBAHHBIX "
SPYIUPOBAHHBIX O0YUYAIOIIHXCSI
HaJ HEYCIIEBAIOIIUMHU
OJIHOKJTACCHUKAMH, B TOM YHCIIC
C 0COOBIMU 00pa30BaTEIbHBIMU

HOTPEeOHOCTSIMH, JIAroIero
o0yJaroImumMcst COIUATBHO
3HAYUMBIN OIIBIT

COTPYJHUYECTBA U B3aUMHOMU
TIOMOIIIH;

NM«OcHOBHBIE IIKOJIbHBIE
eJ1ay.

BHemkonsHBIE TEeMaTHYECKHE
MEpONPUATUS BOCIUTATEIBHOMN
HaIlpaBJIEHHOCTH,
OpraHu3yeMble MeJjaroraMu o
¢busnke

Beimncka Bepna 29.08.2023r.

JIMpeKTop IMIKOJIBI

\\\\

\

JLA. leneuxmnit

17



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

